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THE TWENTY-EIGHTH ANNUAL MEETING. 



TWENTY- EIGHTH ANNUAL MEETING. 



PROCEEDINGS. 

The Kansas Academy of Science convened for the twenty-eighth 
meeting in the lecture room of Snow Hall, Kansas University, Law- 
rence, January 2, 1896, at 3 p. m. President Knaus in the chair. 

The secretary called the roll, and the following members responded to 
their names : E. B. Knerr, Warren Knaus, D. E. Lantz, E. C. Murphy, 
E. Miller, L. E. Sayre, F. H. Snow, T. H. Dinsmore, jr., W. A. Snow, 
D. S. Kelly, A. H. Thompson, B. B. Smyth, J. T. Lovewell, E. Ha- 
worth, J. T. Willard. A number of visitors were present, and before 
adjournment other members appeared, having arrived on later trains. 

Committees were appointed by President Knaus, as follows : 

On program and press: L. E. Sayre, T. H. Dinsmore, jr., W. A. Snow. 

On membership : E. C. Murphy, D. S. Kelly, E. Miller. 

On resolutions : A. H. Thompson, E. B. Knerr, B. B. Smyth. 

On nominations : F. H. Snow, S. W. Williston, J. T. Lovewell. 

On time and place for next meeting : E. Haworth, D. E. Lantz, 

J. T. Willard. 

Secretary read the con*espondence which had accumulated during 
the year. 

President Knaus made a verbal report on the printing of volume 
XIV of the Transactions. 

In the evening President Knaus delivered the retiring president's 
address, which was highly appreciated by the members present, inas- 
much as the history of the Academy was reviewed, and the more im- 
portant papers that have thus far been presented were classified and 
commented upon. 

After the president's address was concluded, various topics of a 
business interest to the Academy were discussed, chiefly relative to 
the division of the Academy into sections, appropriations by the leg- 
islature, the preparation of monographs on the natural resources of 
Kansas. 

A. H. Thompson read a paper (1) "On the publication by the 
Academy of scientific monographs on the natural resources of 
Kansas." 

On motion, the chair appointed as committee on monographs, A. 
H. Thompson, E. Haworth, S. W. Williston. 
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A committee on necrology was appointed, as follows : A. H. Thomp- 
son, F. H. Snow, E. B. Knerr. 

Chairman Dinsmore, of program committee, announced the pro- 
gram for the next session. 

January 3, 1897. 

Academy convened at 9:30 a. M. Secretary read minutes of pre- 
vious session. Treasurer's report was read, and an auditing commit- 
tee appointed, consisting of D. E. Lantz, A. H. Thompson, E. B. 
Knerr. 

The membership committee reported a list of applicants; all were 
duly elected. 

The reading of papers was then taken up, and the following heard: 

2. Notes on frosted poor-will, D. E. Lantz. 

3. Color photography, E. B. Knerr. 

4. An improved clinometer, Alva J. Smith. 

5. A new theory of the surface markings of the moon, E. Miller. 
0. Telephonic communications with light-ships, L. I. Blake. 

7. The new elements argon and helium, E. C. Franklin. 

The committee on necrology reported that during the year Prof. 
Rol>ert Hay, Prof. D. H. Robinson and I. B. Ashton had died. Ap- 
propriate resolutions were reported, adopted, and entered on the min- 
utes of the Academy. 

Adjourned to meet at 2 p. m. 

Academy convened at 2:30 p M. Librarian B. B. Smyth made his 
annual report, which was duly accepted. 

On motion, the librarian was authorized to dispose of 350 copies of 
the reprint edition of volumes I to iii at 50 cents per set, to reimburse 
the treasury for the expense of the reprint. 

Reading of papers was then resumed. 

8. An experiment in rain-making, T. H. Dinsmore. 

9. A iK>lished glacial rock near Topeka, J. T. Lovewell. 

10. Foucault's pendulum experiment, J. T. Lovewell. 

11. A new drill hole in Wichita, J. R. Mead. 

12. Cone.in-i*one structure, H. J. Hamly. 

13. Closing of the Michigan glacial lakes, B. B. Smyth. 

14. Salt IhhIs of Kansas, M. Z. Kirk. In the absence of the au- 
thor, this subject was presented by Prof. E. Haworth. 

l."). The tlint hills: an object-lesson in physiography, E. Haworth. 
ItV Horsebacks in o<.>als of Cherokee and Crawford counties, W. 
R. Crane. 

IT. Water stora>re in Dakota formation in Kansas, S. Z. Sharp. 

15. Oil extinct bison from western Kansas, S. \V. WiUiston. 
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19. Irrigation in Cheyenne county, W. N. Logan. 

The auditing committee reported that they had carefully examined 
bills, accounts and entries of the treasurer, and found them in every 
respect as presented in his report. Report received, and the com- 
mittee discharged. 

Committee on nominations reported: 

For president, D. S. Kelly, Emporia. 

First vice-president, S. W. Williston, Lawrence. 

Second vice-president, D. E. Lantz, Manhattan. 

Secretary, E. B. Knerr, Atchison. 

Treasurer, L. E. Sayre, Lawrence. 

Librarian, B. B. Smyth, Topeka. 

Curators: A. H. Thompson, Topeka; B. B. Smyth, Topeka; G. P. 
Grimsley, Topeka. 

On motion, the secretary was instructed to cast the vote of the 
Academy for the above officers. 

B. B. Smyth reported that 1,500 bound and 500 unbound copies of 
volume XIV would be issued by the state. 

Dr. L. E. Sayre then presented his paper ( 20 ) on " Serum Ther- 
apy," in the form of an illustrated lecture with lantern views. 

After the lecture by Doctor Sayre, the Academy, by invitation, ad- 
journed to the rooms of the library building, where an hour of pleas- 
ant social intercourse was enjoyed, followed by a unique banquet 
under the hostship of the University science club " It." 

January 4, 9:30 a.m. 

Academy convened, with President Knaus in the chair. President 
elect D. S. Kelly was called to take the chair, and in doing so re- 
sponded in a fitting address. 

Minutes of the previous session were read. 

The committee on monographs reported as follows: 

Your committee appointed to investigate the matter of publishing scientific 
monographs by the Academy upon the natural resources of the state desire to 
submit the following : They would recommend the inauguration of the scheme 
proposed in the communication by Dr. A. H. Thompson, and to that end recom- 
mend the appointment of a committee to carry forward the work of receiving the 
material for the first volume on geology, to be submitted at the next meeting of 

the Academy. A. H. Thompson, 

S. W. Williston, 

Committee, 

The report was adopted, and S. W. Williston, E. Haworth and G. P. 
Grimsley were appointed a committee to edit the first monograph. 

The committee on time and place of next meeting reported in favor 
of Topeka, and the Christmas holiday week, either immediately before 
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the mf^eting of the State Teachers' Aasociatipn or immediately after ; 
the exact datefl to be annoanced later by the secretary. 
The rfmding of papers was then resumed : 

21. Some gcK>metrical theorems, Arnold Emch. 

22. Notes on injurious insects, W. A. Snow. 

23. Notes on Kansas coleoptera, Warren Knaus. 

24. Restoration of saber-toothed cat from White River miocene, E. 
S. Riggs. 

25. A theory of absorption spectra, A. S. Dunstan. 

20. Notes on discharge of Kansas river since 1881, E. C. Murphy. 

27. Geology of Shawnee county, J. W. Beede. 

28. Stratigraphy from Atchison to Washington counties, E. B. 
Knerr. 

The committee on resolutions reported the following, which was 
adopted : 

Jieaotved, That the KanFas Academy of Science express to the faculty of Kan- 
sas University and friends their high appreciation of the kindness extended in the 
generous entertainment of the Academy and visitors; and to the science club 
sincere thanks for the very acceptable and suitable introduction into the myster- 
ies of the ** It." A. H. Thompson, 

B. B. Smyth, 
E. B. Knbrr, 

Committee, 

At the various sessions of this meeting, the following new mem- 
bers were duly elected : J. W. Stailey, Lawrence ; Elam Bartholomew, 
Rockport; C. N. Gould, Maple City; W. G. Riste, Phillipsburg ; C. S. 
Caldwell, Topeka ; T. D. A. Cockerell, Las Cruces, N. M.; H. C. Welty, 
Topeka; E. E. Tyler, Lincoln, Neb.; T. M. Aderhold, Topeka ; Chas. 
H. Sternberg, Lawrence; G. P. Grimsley, Topeka; W. R. Crane, Law- 
rence ; W. N. Logan, Beloit ; J. W. Wilson, Effingham ; E. S. Riggs, 
Lawrence; Bamum Brown, Carbondale; Lottie E. Crary, Council 
Grove. 

On motion, the secretary was authorized to arrange the papers for 
next year's meeting according to the departments of science of which 
they treat. 

The time for the hearing of papers having expired, the following 
were onlered, on motion, to be read by title: 

2^K Notes on the evaporation from soil and sand, E. C. Murphy. 

30. Electric resonance in circuits possessing mutual induction, A. 
S. Dunstan. 

31. Simple sounds of the English language, J. H. Carruth. 

32. Additions to Goss's Revised Catalogue of Kansas birds, V. L. 
Kellogg. 

33. Germination of Commelina and Tradescantia, J. B. S. Norton. 

34. New fungi, Elam Bartholomew. 
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35. Coleoptera of Saline county, and notes on habits and distribu- 
tion, A. W. Jones. 

36. Entomological collections of Kansas University, W. A. Snow. 

37. On the occurrence in America of the European ortalid genus 
Phairoptera, W. A. Snow. 

38. The Dakota formation in western Kansas as a water-bearing 
terrane, E. Haworth. 

39. On the dermal covering of Hesperomis, S. W. Williston. 

40. Additions to the list of Kansas coleoptera, W. Knaus. 

41. Changes in the channel of the Missouri river at Atchison, E. 
B. Knerr. 

42. Tetra-chlor-meta-nitro-benzaldehyde, H. P. Cady. 

The Academy then adjourned, to meet at Topeka in accordance 

with a previous motion. 

E. B. Knbrr, Secretary, 
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TRANSACTIONS. 



A NEW THEORY OF THE SURFACE MARKINGS OF THE MOON. 

Bj E. MiLLEK, Lawrence, Kan. Bead before the Academy January 3, ISM. 

• ^^ 

Oar next-door neighbor, the Moon, although so near, has its mysteries. The 
problems arising from the lunar theories are so many and of such complex nature 
that as yet no complete solution of them has been reached. The dominant fea- 
tures are the craters ; and it is practically true that all lunar theories begin with 
them. The mountain ranges, the craters, the cracks and the seams upon the 
Moon, are clearly and distinctly defined with the assistance of a good telescope ; 
and by means of the art of the photographer, there are to-day better maps of the 
lunar surface that is exposed to our view than any maps ever constructed of a 
corresponding portion of the Earth's surface. 

Three theories have attracted considerable attention, to which a large amount 
of industry, patience and enthusiasm has been given. If not considered presump- 
tuous, I shall add another theory, one that is entirely new and original, so far as 
is known. A brief outline of the first, second and third will be given before 
touching upon the fourth. The first is known as the ** volcanic theory," the sec- 
ond as the *' meteoric,** and the third as the '* tidal theory.** 

All known active and extinct terrestrial craters are volcanic beyond a doubt, 
and the great mass of writers affirm the same to be true of the lunar craters, all 
of which that are exposed to our view being, however, of the extinct variety. No 
craters upon our globe begin to approximate in size the largest of the Moon. 
There are lunar craters 900 miles in diameter, and they range from that size down 
until they become imperceptible. Those large plains upon our lunar surface, 
heretofore called seas, and of oval outline, are now by some classed as craters. 
The largest known crater upon Earth does not exceed 17 miles in diameter. Vol- 
canic action upon our neighbor, the Moon, must have been in its day much more 
terrific than anything of a similar nature upon our own planet. The number of 
lunar craters visible to us is somewhere in the neighborhood of 30,000. Elstimat- 
ing one-half the Moon*s surface at about 7,000,000 square miles, and the surface 
of North America, excluding Greenland and the West India islands, at 8,000,000, 
we shall find by the most reliable statistics that North America has only one- 
tenth as many craters, both active and extinct, as one-half the Moon*s total sur- 
face. This apparent discrepancy may be accounted for when it is considered 
that upon the E^arth two powerful agencies — aqueous and atmospheric — have 
been at work for perhaps millions of years, producing a demolition of craters, or 
burying them under successive layers of geologic debris. Without discussing the 
*^ volcanic theory ^' in detail, this simple reference to it must be considered suffi- 
cient. 

Mr. G. K. Gilbert delivered a very able and interesting address December 10, 
1892, before the Philosophical Society of Washington, on **The Moon*s Face," 
of which the following may be considered the main thought : Basing his discus- 
sion upon the supposition that when the Moon was in the form of a ring similar 
to the rings of Saturn the time came when the stability of the lunar ring was de- 
stroyed and an indefinite numbei- of moonlets, constituting in fact, a metecMric 
swarm, resulted. Under the superior attraction of one or more of the largest 
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;s, a trend toward that one was eet up, and the impacts or collisions thus 
produced not only tuaed the striding meteorite but alao that portion of the nu- 
cleus that was struck. A coalescence took place, the central body grew in aize, 
and its power of attraction increased accordingly. In hiirmony with the laws of 
celestial dynamics, the velocity of tb.e moonlets toward the central controlling 
mass would increase, and the energy expended would be eufScieat to melt every 
moonlet, even though it should be L-omposed of the moot refractory snbstancc. 
' The portion of the surface of the central mass struck by the moonlet would itself 
be fused, and there would be formed a cup-shaped depression similar to the crater 
forms now seen upon the Moon, together with titeir attending phenomeDB. The 
larger the moonlet, the larger and deeper would be the depreesion and the greater 
the fusion of the rock material. The smaller the moonlet, the shallower would 
be the crater's depth, and less its diameter. I hare seen in the cuts and gullies 
made by the overflow, aud backwater, and subsequent subsidence, of the Sun 
Pedro river in southern Arizona, the plastic mud deposited by the (ailing waters 
of such consistency, that when a pound or two-pound, rock was dropped into that 
mud, an examination of it next da; showed a crater-like form resembling exactly 
the forms of the luaai' craters, taking the normal type as an example. 

" If a drop of water be made to fall oo a still surface of water, the outward- 
moving annular wave at one instant incloses a crater ; at the neit instant a mound 
rises in the center of the crater. " In the case of the viscous mud, as shown in the 
exaropleof theSan Pedro, if a atone fall from a certain height, "a cup-like cavity or 
crater with a smooth rim will be produced ; if it fall from a greater height it will 
produce a larger cup with smooth rim and smooth dome-like hill in the center." 
An experiment of this sort can easily be performed. The white streaks, consti- 
tuting one of the great lunar features, is by this theory of impact alao accounted 
According to Dr. B. A. Gould, " The most remarkable appearance of the 
I Moon, for which nothing on Earth furnishes an example, is present«d by those 
\ immense radiations froin a few of the larger craters — perfectly straight lines, as 
though marked with chalk along a ruler — starting from the center of the crater 
and extending to great distances over every obatrui^tion. My explanation is, that 
a meteorite, striking the Moon with great force, spattered some whitish matter 
in various directions. Since gravitation is much fe«bler on the Moon thaa with 
ua and atmospheric obstruction of consequence doos not exist, the great distance 
I to which the matter flew 14 easily accounted for." .Accepting the premises on 
1 which the " meteorite theory " is baaed as true, all the characteristics of the 
Moon's surface craters, streaks, central domes, rising from the floors of the 
craters, and even the building of the Moon itself — can be explained on the 
theory of the impact of moonlets or meteorites upon the central mass. 

But it may be stated that the impact of the larger masses upon the central 
n order to produce results such as we see on the Moon's surfatf. is a theory 
, that contains inherent and radical difficulties. The diameter of the Moon is 
I Kbout 2,100 miles, and by this theory we have a moonlet whose impact was ca' 
P ^ble of producing a crater 8U0 miles in diameter. We may reasonably suppose 
that when the lunar ring was broken into fragments, the central mass may not 
have bad a diameter of over 1,000 mile's and collisions would take place not long 
after the dismemberttienl. A collision between two bodiaa. one 1,000 miles in 
diameter and the other 800 miles in diameter, would break both bodies into a 
I multitude of smaller bodies, and burl them outward into space in a thousand dif- 
I fsrent directions. This process would be carried on just as fast as the meteoric 
« of the old ring should be dravcn towards the center. A swarm of aster- 
oids wonld therefore, under such com3itione, have taken tlio pliico now occupied 
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by the Moon. Yet it la fair to assume that the " meteoric theory '^ is true as one 
of the factors in any lunar theory that may be advanced. The volcanic is also 
another factor that must be considered as equally important. There is, there- 
fore, no objection to the statement that both forms of action, the volcanic and 
the impact of meteors, may have had each its due share in bringing about the 
present condition of the Moon's surface. 

The third or '* tidal theory '' supposes a time when the Moon was liquid but 
covered with a thin crust. ** The Moon then rotated more rapidly than now, and 
great tides, excited by the Elarth's attraction, rocked and cracked its crust, and 
here and there squeezed out a portion of the liquid nucleus, which flowed back 
again when the tidal wave had passed ; but congelation caught the flood at its 
edges, so as to mark its limit by a solid ridge. By each successive tide the opera- 
tion was repeated, with the result that the wall was given a circular form and 
was gradually built up. The process was finally closed by the congelation of 
lava in the orifice, and while the congelation was in progress the last feeble 
eruption sometimes produced a central hill." The tidal theory is quite strong in 
certain directions, while in others it is weak. 

I now desire to pass by these three forms or theories, and construct another 
which may or may not have merit of its own ; a system of lunar dynamics, which, 
so far as I know, has never been looked at in the light in which I now propose to 
consider it. The suggestion is pertinent right here, that this fourth theory does 
not leave out of sight the other three as factors of importance in the solution of 
the problem in hand. 

After the Moon had collected her material together into the form of a globular 
mass, and before becoming a rigid body as it is now known to be, that is when 
still a gaseous or liquid body, there is scarcely a doubt as to the existence of a 
force within the Moon powerful enough to produce each and all the peculiar 
markings on the lunar surface. The most important member of the solar system, 
the Sun, is in either a gaseous or liquid *state, and has been so for millions of 
years, and will continue to be so for millions of years more. During all these 
years the sun has been, and will continue to be, diminishing in size at the rate of 
about 250 feet in diameter per year. The annual contraction of the Sun's mass 
will in time not only solidify the Sun, but diminish very rapidly toward the end 
the amount of heat given off. Finally, the condition of the Sun may become that 
of a cold, dark body, destitute of both heat and light, and if there be no atmos- 
phere and aqueous vapor such as we are acquainted with, then the solar surfoce 
will present an appearance similar to that of the Moon — a surface covered with 
mountain ranges and peaks, craters, fissures, and streaks. But if an atmosphere 
and aqueous vapor should be in existence at that remote time of the future, then 
surface markings resembling those of the earth will characterize the surface of 
the Sun. 

The contraction of the Sun at the rate of 3j0 feet^ar annum is sufficient, ac- 
cording to the theory of celestial dynamics, to produce' all the heat the sun now 
gives off, and moreover is enough for that purpose until the Sun is diminished to 
the size of a body sensibly smaller than now. This contraction o| the Sun and 
the consequent radiation of heat may in part be the form of energy, or one of the 
forms of energy, in operation u|H)n and within the Sun, to which the sun-spots 
owe their oripn. Sun-spots range in diameter from 500 to 100,000 miles or even 
more, and the penumbra is still grt^ater. As to their depth, they seldom exceed 
2,500 miles, althou.^h in one instancts observed by Mr. Langley, the enormous 
depth of 5,01X) miles was pmbably reachoil. 

The force, or forct^s, at work u|hui and within the Sun will, after the lapse of 
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Hi^es. leara tbo body of the Sud in a tibc'ous conditioD, and epots formed und^r 
such circum9taDce will bei^ms permaoently fixed in the form of craters poaaeaa- 
ing the easBotial characteristica of tlie lunar craterB. Not only the forms thai 
are typical or normal, but those that are brokeu iiad misshapen, with rimi, in 
some cases elevated several thuusaads- of feet abcve the HurrouDding eiirfatre, but 
slightly pushed up in otharj; with caTities reaching in aoiD>:- iastancea to im- 
mense depths ; and with fissures aod atreakn, in straight or irregular liue«, will 
all be fouud to dot theaolar surface as abundantly as do those upon the face of the 
Mood. If there should be neither atmisphere nor miiature, then and there, all 
the rugged forms and appparances, the preL'ise counterpart* of thoie upon the 
Moon, will mark the period when the Sun will hare ceased to radiate heat and 
light throutjjhout thesolar eyetem.anil will have become a dark, dead body, ready 
some great catastrophe by which it may bn traasformed into another and per- 
I haps more beautiful syatem. 

Taking the Sun as an eiample of a mode of action, is it beyond the realm of 
t truth and of acience to formulate a theory for the Moon similar to that which is 
1 now at work, and is actually paisiug before our eyes, upon the Sua ? The ueb- 
nlar hypothesis gives us a start iag-po in t — a lunar ring, at first complete it may 
I be, then brokeo into a multitude of fragments. Gravitation molded theno frag- 
ments into a veritable placet that was to be our nearest neighbor. In its earliest 
I BtagoS) the Moon was not a solid, rigid body, but a mass of gaseous or liquid 
, tnatler in a condition of white heat. In time it contracted its volume : beat was 
evolved ; and intense actioB eet up in the mass. The results would bf noticeable 
upon the surface; and mauitestations of protuberances and other phenomena, 
Bimilar to those of the Sun, would naturally follow. As the ages rolled by, the 
heat would disappear in part by radiation, and partly by absorption, to be stored 
sway as latent heat. As there was no atmosphere nor moisture, the resulting 
form of the Moon's surface then would constitute a photograph of Its condition 
true to life as long as the solar system should endure. 

In conclusion, therefore, is not the assumption that the Moon-spot theory, to 
coin a term, is in sufHcient harmony with welt -established mathematical and 
dynamic principles to constitute a theory of as great importance as any other, 
and perhaps more satisfactory in that it meets the conditions of astronomical 
science at all points ? 

This fourth theory does not claim to discard entirely the volcanic agencies, or 
the impact of meteors, or tidal action, but it does claim to be mora general in its 
o|>erations, more wide-reaching, and yet allowing to a certain extent the agencies 
of other forces as restricted and collateral, within limits. 

The contraction of the Sun's mass, the development of heat, and the immense 
energy consequent upon that davelaptntnt, as seen iu splendid nutburstt of the 
protuberances, the formation of sun-spots which, crossing the Bun's disc, pre- 
sent such wonderful changes In form, size, and movement, miy not all this be 
bnt a transcript of the story that the Moon might tell concerning the events that 
took piacB upon and within the lunar mass millions of years ago ? May not the 
present condition of the Moon's surface be a prophecy of what the Sun's will be 
in the far-distant future ? 

The energy of lunar heat when the Moon was an Incandescent body must have 
m»nifested itself in results similar to those which the energy of solar heat noir_ 
produces. The one is but it type of the other. 
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NOTES ON THE FROSTED POOR -WILL. 

Phalcenoptilus nuttalli nilidtut, Brewster. 
SynoiMiii of paper read before the Academy January 2, 1806, by D. E. Lantz, Manhattan, Kan. 

Thifl subspecies of the Poor-will was first described by Mr. Wm. Brewster in 
The A uk for April, 1887, the type specimen having been taken on the Nueces river, 
Texas, February 27, 1886, by F. B. Armstrong, and the geographical range of the 
birds being given as Texas and Arizona. Mr. Brewster noted the occurrence of 
both nuttalli and nitidus in the Catilina mountains of Arizona, and suggested 
that possibly the two forms breed at different altitudes, or that the frosted might 
be only a migrant in that locality. 

In The Auk^ Vol. vi, p. 124, April, 1889, and in the Transactions of this 
Academy, Vol. xii, p. 24, the late Colonel Goss announced the addition of 
this bird to the avifauna of Kansas, his specimen having been taken at Neosho 
Falls, September 23, 1881. In his final work on the Birds of Kansas, Colonel 
ihitm remarks concerning this subspecies: ''This bird does not differ in habit, 
actions, or sizo from P. nuttalli, and I am impressed with the thought that it 
may {lossibly prove to be a dichromatic phase like that of the screech-owl rather 
than a subspecies as now eqtored.'^ This impression was also expressed by him 
in The Auk, Vol. vii, p. 286. 

A few reasons may properly be here introduced for sharing in the opinion so 
modestly state<l by Colonel Gross. For several years I have been careful to ob- 
serve the color phase of every poor-will met with in the daytime. The frosted 
form is easily distinguished at a distance of two or three rods. About one-fourth 
of all the individuals seen were frosted. While I have never seen both forms of 
the adult birds together as mates, I have flushed one of each from the same hill- 
side within a few rods of each other. My conclusion that they were mates may 
have been unwarranted. Unfortunately, in the three cases where Mr. Blachly 
found the eggs in Riley county, only a single parent bird was captured, and in 
each case the birti was of the frosted form. In the several cases where I have 
found the eggs, either both parents were of the older form, nuttalli, or only a 
single parent was seen, and it of that form. 

On May 25, 1889, I found a nest in which were two young birds nearly ready 
to fly. They were unequally developed. The larger I should judge to have been 
about four days older than the other. It showed only the ordinary color phase, 
but the other bird showed the conspicuous white markings of nitidus oo the 
wings and tail feathers, although the latter were but little developed. There 
was onl.v one parent bird to be seen and it was typical nuttalli. All efforts to 
find the other parent were unsuccessful. 

Both varieties of the poor-will breed in similar situations near Manhattan. 
They are found near together, in one case in the same nest, cared for by the 
same parent. There is no perceptible difference in size, habits, notes, eggs, or in 
any particular except coloration. Both varieties are found in Texas, New Mex- 
ico, Arizona, and Kansas, while intermediate forms are reported from southern 
CaliKvnia. The l>eath Valley exploring expeiUtion in 1891, found no specimens 
of nitidu.<: but nuttalii was quite common. Further investigation is necessary 
to establish the fact of dichromatism in the poor-will; but the observations of the 
writer thus far matie strongly support the theory. 
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Br Vebkon L. Kellooo, Stanford Uniti-rsity. Calif. Bead by title January i. 

Since the publication of Col. N. S. GoBs'a " Revised Catalogue of the Birded 
Eaosas" (May, 1886), a number of apecies not included in the catalogue have 
be«a noted in the state. Moat oC these additions have been recorded Biogl; in 
T/>e A Ilk, but in order that they may be referred to coDvoaientij I have here 
arranged these additions in the form of a Rupplement to the catalogue, contiau- 
ing the numbering of the catalogue and maintaining the style of entry and refer- 
SDce used by Colonel Goaa. Indeed, tho additions consist largely of observations 
made and recorded by Colonel Goas since the publication of the catalogue, and it 
is but a siualt service to the memory of a revered friend that I olfer in tbe colla- 
tion of these observations. A few notes regarding certain of the birds included 
in the catalogue are added for the purpose of making it as nearly as possible an 
Dp-tO'dat^ reference list ol the Kansas bird fauna. 



336. jSohmophorits occidentaliK. Wksterh Grbbh. — A single specimen,' 
floung male, was taken November 3, 1S8T, on the Kansas river at Lacvreni 
rot, F. H. Snow obtained the bird of a young negro, and the specimen is now 
P<tlie collection of the Univeraity of Kansaa. 

33T. Samateria v. nigra. Pacific Eideb. — A single specimen, 

a taken by A. L. Weidman, a hunter, on the Kansaa river about six 
miles from Laorrence. The specimen is now in the collection of the University of 

STS. Oidemla pempicillaln. Surf Scotbb. — .\ single specimen was taken 
October 28, 1887, by Mr. A. L. Bennett, -on the Kansas river at Lawrence. The 
specimen is now in tbe collection of tbe University of Kansas. 

339. Chen <:ifr»lcsccna. Bluk Goosb. — This species, at the time Colonel 
Goss'a catalogue was issued, had been dropped from the A. 0. U. Check-List, in 
yfbicb it once appeared aa an accepted species ( No. IG9 ), and had been placed in 
e hypothetical list, "on account of the possibility that it ia a colored phase ot 
Vi*tn hj/pr.rbrirrn ( Pall.) " Since then the form baa been declared a valid spe- 
B Abridged Eiiition, Revised A. O. U. Check-List, p. 16, 1889]. Colonel 
hb catalogue stated his belief that the form would ■'eventually be de- 
ll a valid species." In bis firat " Catalogue of the Birds of Kansas," 1883, 
ttruletPena is entered aa " migratory, rare." 

^310, Qr'i»c.anaden»i». Little Brown Crane.— "Migratory,notuncomni01 
tn March, returns the last of October. Omitted from catologue by 
{Oo»», History of Birds of Kansas, p. 133, 1891.J 

341. Tonornia martinic.a. PcnPLeQALUNULE.— A single specimen was killed 
in Kiley county April 14, 1893, by a farmer, and came mto tbe possession of Dr. 
C. P. Blachly, of Manhattan. 

342. .Egialitisnivosn. S.sowv Plovbk. — In the Trans. Kan. Acad. Sci., Vol. 
X. p. 783, 1866, Coliinel Goss says this bird is a common summer resident on the 
•alt plains along tbe Cimarron river in tbe Indian territory, the northern [lortion 
ot these salt plains extending across tbe line into southwestern Comancbi 

y ( Kan.) The birda arrive about May 1, and begin laying in tbe latter part 
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the month. The nest is simply a depression worked out in the sand. Eggs, 
three, 1.20 x .90, pale olive-drab, approaching a light clay color, with a greenish 
tint, rather evenly and thickly marked with irregularly-shaped, ragged -edged 
splashes and dots of dark or blackish brown. Colonel Gross shot two birds 
June 18, 1886, on the Kansas plains, and saw a female with two half-grown 
young. Just south of the line (in the Indian territory), he saw several of the 
birds, and startled one from a nest in the sand. In the ** History of the Birds of 
Kansas, '' Colonel Gross refers to this bird as being ** quite common [ in the limited 
part of the state above referred to.] " 

3i3. Colinus virginianu8 texaniis. Texan Bob-whitb. — "This southwest- 
ern race, as a bird of central Kansas, rests on two specimens, adult females, in 
the U. S. National Museum, collected May 29, 1861, by Dr. Elliott Coues, on the 
Republican river, in the northwestern part of the state. I have been informed 
by military men and hunters that Bob- whites were occasionally seen on the Cim- 
arron river south of Fort Dodge from 1862 to 1866. This was long before our 
birds, in following up the settlements, had reached the central portion of the 
state, and it is safe to conclude that the birds found there were of this variety 
(texanus); and that they reached that vicinity by following the old military trail 
north through the Indian territory for the grains scattered along the route at 
feeding and camping places. Of late years the trail has been little used, and 
as the country was without settlement, their disappearance can be accounted for 
on the ground that they have been destroyed by enemies, or, for want of food 
and shelter, could not survive the cold winters." {Ooas, History of the Birds of 
Kansas, p. 222.) 

344. Piclcorvu8 columbiantis. Clarke's Nut-cracker. — **An occasional 
visitant. Mr. L. L. Jewell, of Irving, kindly sent me for examination a portion 
of a skin saved from a small bird shot August 13, 1888, by Mr. Charles Netz, near 
the south line of Marshall county." {Oo8Hy History of the Birds of Kansas, p. 386.) 
Mr. H. W. Menke saw three birds in Finney county on October 10, 1891, and on 
the day before five birds were seen at Emporia, in the eastern part of the state. 

345. Carpodacus mexicanus frontalis. House Finch. — Five birds were 
taken out of a flock of 15 on January 5, 1892, by Mr. H. W. Menke, in Finney 
county. The species is common in Colorado and further west. 

346. Spizella monticola ochrncea. Western Tree Sparrow. — "Winter 
sojourner in the western to middle portions of the state; rare or casual in the 
eastern portion. Leave about the first of April; return in October." {Ooss, 
History of the Birds of Kansas, p. 460.) 

347. Piranga liidoviciana, Louisiana Tanaoer. — A male was taken by 
Mr. H. W. Menke on May 20, 1893, in Finney county. On June 1, 1893, several 
pairs were seen in a small cottonwood grove in Kearny county (adjoining Finney 
county). 

348. Dendroica ccerulescens. Black-throated Blue Warbler. — One 
specimen ( female) taken by Mr. H. W. Menke in a deserted farm house in Finney 
county on October 17, 1891. The species belongs to the fauna of the eastern 
states. 

349. Ilesperocichla nfBvia, Varied Thrush. — A single specimen ^ken by 
Mr. H. W. Menke on October 17, 1891, in Finney county. 

Thus, the number reached in the cataloguing of the Kansas birds is 349. 
This, however, is not the true number of valid entries, two eliminations being 
necessary (see posica). The number of species and varieties of which valid 
records of occurrence within Kansas have been made is 347. 
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> scBsTrrcTiojia. 

In the light of ths conclusions renched by Dr, Jonathan Bwigbt, jr.. in bis { 

study of the Horned Larksof North America (sea The Aiik,Vo\. . p. 138, rjlsc^,, 

April, 1890( Otonorin nlppMrix, in Colonel OoBa'a catalogue ( No. 180| aa a rare I 
winter aujijurner, ahould oot be listed aa a ICanaaa bird. 

I BUggeat thal/1«(is obrcara, Black Duck, No. 21 of the catalogue, be 
dropped from the list of Kausos birds. No authentic record of the capture of 
this form in the state is knuffti. See. also, Gosa's "History of the Birds of 
Kansas," p. &5. 

^iiM-i/K/t'f.i/M^rf, Florida Duck, No, an of the catalogue, should be replaced by 
Aiiiiii fulvigiila mupu^osa. Mottled Duck. Colonel Gosbsbts {Auk, Vol. vii, p. 
88, JtiD., IS90): " In my revised Catulugue of the Birds of Kuaaas, I entered this 
bird as the Florida Duck | Allan fulvinaia). Mr. Senaett, in the July number 
of The Auk for 1889, describes a new duck from Texas, viz., Mottled Duck 
t.-!'""> inarul'iiMi), to which t find, u[)ot] eiiaaiinatioD, the Kansas bird should 
be referred, instead of to the Florida Duck aa given." Since the publication of 
Colonel Goiia's note in T'he Auk, the species macalasa has been degraded Co a 
variety at/itlrif/ulii. 

Ph'tlwnnpniuf nuUnlU* P.mr-will, No. 163 of the catalogue, should be re- 
placed hyP/i'ihriioitUlimnutl'ilUnilidux, Frosted Poor-will. Colonel Goss says 
{.-lull:, Vol. VI, p. 124, April. 1939 )^ "A single apeciniBn, a female shot by roe at 
NeuBho Falls, Saptember 23, 1S91, entered [in the catalogue] as Ph-ilTii'ipliliu 
nutfalii, has been sinue identified as this form [var. nitidui]." In his " Birds of 
K&DSoa," Colonel Goss says that this form, when better known, will without doubt 
prove to be a oommoo summer resident. 

For Zonotrichia inlerineilia, No. SBQ of the catalogue, should be subatj- ' 
tuted Zuiiotrichiu leitenphryit tnlfrmedia. See note by Ridgway in The Auk, 
Vol. vti, p. 96, Jan., 1890 ; and record of action of A. O. U. committee on ao- 
roenclature, Auk, Vol. vti, p, 65, Jan., 189Q. The form hurophri/n has been found 
to intergrade with Interinedia. 

For ISalKo hftrlnm\ No. 122 of the catalogue, should be subetltuted Bittr.Q ' 
b'lreal'i litirlani. See A uk. Vol. vn, p, 3Qo, .April, 1890, note by Ridgway ; and 
also record of action of A. O. IT. committee on nomenclature. Auk, Vol. vm, 
p, 89, Jan., 1891. The form knrtnni intergrades with brjrf.alix. 

liiilaurnH exilia. No, 52 of the cataU»gua. should ba Ardi-lfii exilU, the genus 
Ardetia Gray being now recognized as a distinct genus, instead of a sub-genus of 
Bnfniirut. See record of action of A. O. U. committee on nomenclature, Auk, 
Vol. X, p. fil, Jftn.,1893. 



:> BREBDINI^ 

The Pied-billed Grebe, Pndilymbwt podiceps, an account of the discovery by , 
A. L. Bennett and myself of whose nesting in the state was recorded in the ca 
logue, was found nesting in Meade county, June 8, ISSfi, by Colonel Goss. I have 
also noted it nxsting on a pond in Douglas cuunty. 

Forater'a Tern, Sterna fornieri, entered in the catalogue as " migratory, not i 
Xjncomman ; may occasionally breed in the atate," is definitely referred to in the 
*■ ' History of the Birds of Kansas " aa a rare resident and common migrant. 

Colonel Gosa recortled in the catalogue the occurrence of the Anhlnga, 
-Anhingn anhlnga. In the state, a single specimen having been taken in Auguat, 
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1881. in the Solomon valley. Id the Trans. Kan. Acad. Sci., Vol. xi, p. 58, 1889, 
he reports the shootini^ of five of these birds on May 1, 1888, in Meade ooan^. 

The Ruddy Dock, Erismatura rtthida, entered in the catalogue as migra- 
tory, is listed in the ** History of the Birds of Kansas " as a rare summer resident 
and common migrant. 

On October 17, 1890, a young female White-faced Glossy Ibis, Plegadlk 
guarauna ( Linn.), was shot on the Arkanpas river by Dr. R. Matthews and sent 
to Colonel Goss for identification. This is the second occurrence of the bird in 
the state. A third specimen was taken cut of a flock of 20 on a pond near Mc- 
Pberson, April 29, 1891. 

Wilson *s Phalarope, Phnlaropus tricolor, entered in the catalogue as a 
common migrant, was, on June 18, 1886, found by Colonel Goes breeding on 
marshy ground bordering a pond in Meade county. The bird shoukl be listed, 
therefore, as an occasional summer resident in western Kansas, and a common 
migrant throughout the state. 

On April 23, 1893, Mr. H. W. Menke shot a Lewis's Woodpecker, Melanerpes 
tfyrqxtatni*. in Finney county, this being the second reported occurrence of the 
species within the state. The Pifion Jay, Cyanocpphaliis ct/anocephalus, en- 
tered in the catalogue on a single occurrence at Lawrence, reported by Prof. F. 
H. Snow, is reported by Mr. Menke as having been a common winter resident in 
Finney county up to 1891, appearing in large flocks in the autumn of 1889, 1890, 
and 1891. 

Colonel Goss, in the Trans. Kan. Acad. Sci., Vol. xii, p. 60, 1890, says that he 
is satipfied that the evidence upon which his catalogue entry regarding the 
breeding uf the Sycamore Warbler, Dendroica domenica albilora, in the state, 
is not reliable. He adds, however, that he has upon several occasions met the 
birds in the state during the summer months. 



ADDITIONS TO THE LIST OF KAXS.\S COLEOPTERA. 
By Wabren Knaus, McPhersoD, Kan. Read (by title) before the Academy January 4, 1888. 

For a number of years comparatively little systematic and careful collecting 
has been done in the state, with the view of adding to the already long list of 
Kansas beetles. The various lists of Kansas Coleoptera, as published in the pro- 
ceedings of this society, need revision badly. The entire material in the various 
collections should be gone over, identifications verified, and the list brought up 
to date in conformity with the advance made in this division of entomology. The 
truth of the above is illustrated by the genus Lachnostema, the material of 
which in Kansas collections has been recently worked over and a surprisingly 
large number of species new to the Kansas list identified. That the present list 
of over twenty-one hundred species and their varieties can be largely increased, 
no one will question who is a worker in Coleoptera. Persistent and intelligent 
collection of the smaller forms will add scores of species new to the Kansas list, 
and many species not now describeil. Such ct>llecting should be especially sue* 
cesnful in southeastern and northeastern Kansas, and in a lesser degree in south- 
western and northwestern Kansas. 

The following species not heretoft>re catalogued as belonging to Kansas have 
been taken since 1887, or identified in the collections of the State Agricultural 
College and State University. Identifications have been made and verified by 
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M. L. LiQell, E. A. Schwarz, and Thomas L. Casey, of WashiDgton, D. C; J. B. 
Smith, of New Brunswick, N. J.; and Charles Liebeck, of Philadelphia, Pa. The 
identifications in the Agricultural College collection have been made by Assistant 
Entomologist F. A. Marlatt, and in the State University by Entomologist Hugo 
Kahl, to all of whom many thanks are due. 

The numbers are those of Heushaw's list and the third supplement thereto. 
682. Amara subanea, Lee. Taken at McPherson, Kan., at electric lights. 

June, July. 
734. Badister maculatus, Lee. Taken at McPherson, Kan., one specimen in 
electric lights. June. 
T746. Platynus tezanus, Lee. McPherson, electric lights. May and June. 
9684. Bledius ineptus, Casey. Taken in Kansas, near Superior, Neb., in May 
and June; occurs burrowing in sandy mud along sand-bars in Republi- 
can river. 
3110. Hyperaspis signata, Oliv. Benedict, Kan. April, two specimens. 
3315. Pediacus depressus, Hbst. Verdigris river, north of Benedict, Wilson 

county, Kansas. 
3625. Saprinus patruelis, Lee. Kansas, near Superior, Neb. May. 
3683. Carpophilus antiquus, Melsh. Salina, Kan. 
3688. Colastus unicolor. Say. Wilson county, April, feeding on sap from elm 

stump. 
3734. Pocadius helvolus, Er. Taken with 3688. 

3739. Meligethes mutatus, Harr. Kansas, near Superior, Neb. May. 
3870. Bactridium striatum, Lee. Same date and locality as 3688. 

Limnichus sp. Reno county. May. 

5334. Ptilinus thoracicus, Rand. Kansas, near Superior, Neb. May. 

5425. Canthon nigricornis. Say. Taken on sand-dunes, near Medora, Reno 

county. May. 
5682. Serica curvata, Lee. Same time and locality as 5425. 
5730. Piplotaxis corvina, Lee. One specimen, Wallace county. July. 

10229. Lachnosterna hamata, Horn. Rare, taken May and June. In Wilson 

and Douglas counties. 

10230. Lachnosterna generosa, Horn. Not common. May and June. Wilson 

county. 

5749. Lachnosterna ephilida. Say. Not common. Specimen from Wilson 
county and in the University collection from Salina. July. 

10233. Lachnosterna hirtiventris, Horn. Not common. Wilson and Douglas 
counties. May. 

5762. Lachnosterna subpruinosa, Casey. Rare. Agricultural College col- 
lection. 

5759. Lachnosterna errans, Lee. Agricultural College collection. 

10235. Lachnosterna inversa, Horn. Rare. Agricultural College collection. 

10236. Lachnosterna bipartita, Horn. Not common. Wilson county, McPher- 

son, and Manhattan. May. 

10237. Lachnosterna vehemans, Horn. Not common. Wilson and Douglas 

counties. Manhattan. April. 

10238. Lachnosterna arcuata. Smith. One specimen, Medora, Reno county. 

May. 

10240. Lachnosterna dubia. Smith. Rare. McPherson. May. 

10241. Lachnosterna grandis, Smith. Rare. Wilson county. May. 

10242. Lachnosterna ulkei. Smith. Rare. Salina. May. 

10246. Lachnosterna spreta, Horn. Four specimens. 'NLeP\i^TQoi[i. ^vj. 
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10248. Lachnosterna infidelis, Horn. Not common. Wilson county and Mo- 
Pherson. May. 

10252. Lachnosterna hornii, Smith. Rare. Wilson county. May. 

10253. Lachnosterna biimpressa, Smith. Rare. Specimen in National Mu- 

seum. Locality Manhattan. 
5776. Lachnosterna Knocbii, Gyl). Common. Salina and McPherson. May. 

This species is usually mistaken for the more common rugosa. 
10228. Lachnosterna diffinis, Blanch. =^rufiolaLec. University collection. 
10255. Lachnosterna implicita, Horn. Rare. Wilson county and Agricultural 

College collection. May. 
5782. Lachnosterna balia, Horn. Rare. Agricultural College collection. 

Lachnosterna minor, Linell. New species, described from a single male 

specimen in pamphlet No. 1096, Proc. U. S. Nat'l Museum, Vol. xvin. 
Collected by F. F. Crevecoeur, Onaga, Kan. 

5790. Lachnosterna albina, Burm. Rare. Agricultural College collection. 

5791. Lachnosterna parvidens, Lee. Rare. Agricultural College collection. 
10266. LaehDosterna affabilis, Horn. Rare. Two males in collection of Dr. 

Horn ; also in Agricultural College collection. 

10277. Stephanucha pilipennis, Kraatz. Medora, Reno county, Kansas. May. 
Taken on sand-dunes. 

6209. Microclytus gazellula, Hald. Wilson county. June. 

10128. Crepidodera longula, Horn. Taken on willow, in June and July, in Osage 

and Wilson counties. 

6871. Luperus brunneus, Cr. Wilson county. June. 

Blapstinus sp. Medora. May. 

7433. Blapstinus dilatatus, Lee. Taken in sand blow-outs near Medora. May. 

7412. Blapstinus moestus, Melsh. Same as 7433. 

7460. Ammodonus fossor. Lee. Taken at Medora, Kan., in sand. May. 

7531. Hypophloeus cavus, Lee. Taken under hickory bark. Verdigris valley, 
north of Benedict. 

8365. Apion robustum, Smith. Salina, Kan., on sunflower. 

8373. Apion sordidum, Smith. Salina, Kan., on sunflower. 

8412. Apion griseum. Smith. Salina, Kan., on sunflower. 

8120. Apion attenuatum. Smith. Salina, Kan., on sunflower. 

Apion occidentale, Fall, Mss. Salina, Kan., on sunflower. 

Apion spinipes. Fall, Mss. Kansas, near Superior, Neb. May. Rare. 

Nebraskense, Fall, Mss. Kansas, near Superior, Neb. May. Rare. 

11115. Baris exigua, Casey. Kansas, near Superior, Neb. May. 

Rhyncholus sp. Larva burrows in decaying cotton wood ; beetles emerge in 

May and June. Can be taken in winter in larval burrows. Two other 
species occur with this, but none are described. 



THE DRILL HOLE AT WICHITA. 

^y J. R. MEA.D, Wichita, Kan. Read baforo the Academy January 3, 1896. 

In the year 1895, the city of Wichita voted $10,000 in bonds to drill one or 
more holes to ascertain what of value might be found beneath the city. Goal, 
salt, oil and gas were among the possibilities. 

A sample of each five feet in depth has been preserved in glass jars properly 
numbered. The hole is within the city limits, in the valley of the Arkansas, one- 
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fourth of a mile from the river and within 50 feet of the track of the Missouri 
Pacific railroad. Work commenced October 20, 1895. 

The first 12 feet was through surface soil and clay. Strata of quicksaAd and 
gravel filled with water were then reached. This constituted the underfiow or 
'* subterranean river," as it was called in the newspapers. Great difficulty was 
experienced in securing a curbing through this sand and water, which caused a 
delay of several weeks. First, a round wooden pipe, 16 inches in diameter, 
strongly made of two-inch pine and wrapped with sheet iron, was placed in the 
hole and gradually sunk by pumping the sand from the inside. As depth was 
gained the pipe constantly bent to the southeast, indicating a pressure in that 
direction. Trains passing imparted a quivering motion to the sand and water. 
The wooden pipe was abandoned, as it could not be kept vertical. A heavy 
wrought-iron tube 14 inches in diameter was substituted, which proved a success. 

Following is a log of the well, which at this writing has reached the first hard 
rock, black fiint or chert, at a depth of 642 feet : 

Depth, Thickncan, LoG OF THE WelL. 

feet, feet, 

12 12 Surface soil and clay. 

27 15 Quicksand and water. 

42 15 Coarse sand and gravel, full of water. 

80 38 Tenacious blue clay. 

90 10 Gypsum crystals (selenite). Between 80 and 90 feet a pocket of 

smooth water- worn pebbles, consisting of white quartz, quartz- 
ite, granite, jasper, etc., broke into the well from the side. 

165 75 Alternating layers of clay, gypsum, and clay shales. 

250 85 Massive gypsum, gray and black. 

265 15 Blue shale. 

270 5 Gypsum. 

275 5 Light and dark shale. 

285 10 Soft clay shale. 

295 10 Clay and gypsum. 

300 5 Gypsum. 

325 25 Blue shale. 

350 25 Black shale. 

375 25 Blue shale. 

385 10 Dark shale. 

390 5 Blue shale. 

400 10 Black shale. 

440 40 Blue shale. 

455 15 White and gray gypsum. 

480 25 Shale, strongly charged with petroleum. 

490 10 Dark shale. 

550 60 Light gray shale. 

560 10 Gray limestone. 

563 3 Fine sand full of very strong brine which rose 300 feet in the drill 

hole, and would perhaps have risen to the surface had it not 
been stopped by the insertion of tubing. 

572 9 Gray limestone and clay. 

575 3 Clay shale. 

585 10 Black shale. 

590 5 Blue clay. 

600 10 Soapstone and clay or shale. 
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D^pth, Thickness, 

Ui't. feeU 

610 10 Light gray limestone. 

615 5 Dark soapstone. 

&30 15 Dark shale. 

637 7 Gray limestone. 

643 5 Black flint (chert). 



"CONE-IN-CONE" (AN IMPURE CALCITE). 
By H. J. Habnlt, McPherson, Kan. Read before the Academy Janaary 3. 1896. 

I have been unable to determine who first named this peculiar variety of im- 
pure calcite " cone-in-cone.'* The name has apparently grown out of its peculiar 
structure, for "cone-in-cone" in fact it seems to be. 

My attention was first called to the mineral about three years ago. Some 
took it to be fossil wood, which in some respects it resembles; others boring 
through it in well-making took it for a bed of bones, while still others suppoeed 
it to be a distinctive mineral, possibly new. During the summer of 1893 I found 
it in place in various localities in the northwestern part of McPherson county 
and the southeastern part of Ellsworth county. It is reported to be found in 
Lincoln and Russell counties. During the past summer I found it in two locali- 
ties in Washington county. 

In McPherson and Ellsworth counties, where I have seen it in place in many 
localities, it is found always to occupy the same relative position, underlying the 
Dakota sandstone and clay, and overlying a bed of shells which varies from a 
fraction of an inch to two or three inches in thickness. Underlying the bed of 
shells there is a stratum of clay of considerable thickness, and rich in gypsum 
crystals. I have found in it almost perfect individual crystals seven inches long. 
Beneath the clay there is red shale. 

The cone-in-cone varies from less than an inch to six or seven inches in thick- 
ness. In Washington county it immediately underlies the Fort Benton limestone. 

Being desirous to know more definitely what the substance is, I had several 
analyses made of it. They all agree in making it a calcite with some SiOs* FejOst 
AI2O3, as impurities ; the purer specimens giving the regular calcite analysis with 
but slight impurities. The following are the results of the analyses : 

Si02 from 1.4 to 5.84 per cent. 

FesOs and AI2O3 fn)m 1.2 to 2.62 per cent. 

CaO from 54.13 to 54.64 per cent. 

CO2 from a3.07 to 42.06 per cent. 

MgO from .0 to 2.76 per cent. 

and traces of several other compound.s. 

No fossils were found in the cone-in-cone itself. It seems evident that it was 
deposited from a water solution, probably at the time when the seas were drying 
up, so that the water became saturated and the animal life destroyed. The pe- 
culiar almost constant cone structure is harder to explain, but most probably is 
due to the impurities. 
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^H THE CTjOSING of MICHIGAN GLACIAL LAKES. 1 

^^H Br B. B. Shvtu, Topckn. Bt>Hd beforo Af arlomr Jaiiuary 3. 189li. I 

^^^KiiviDgstoD county, MichJ);Hn, lb near tjie center of the atate; aod while its J 

^^Kration IB not great above the lakea. yet it is attout the highest land in csotral J 

Michigan. The waters from it run northward into Lake Huron, westward iDtQ J 

Lake Michigan, and southeastward ioto Lake Erie. I 

There is very little native rock exposed in theuouaty : there is a heavy maatla I 

of drift nearly all over the county, io many places exceeding 100 feet in depth. I 

This drift varies in it^ nature In dIfTerent parts of the county ; In some places it I 

coasietB largely of clay thickly interspersed with rounded |)ebbles and bouldera I 

from four inches to perhaps two feet in diameter ; in other places the drift (Hin- I 

sista largely of gravel and water-worn pebbles to a depth of 30 to 40 feet, and I 

agaia it consists of s^nd and clay heaped up Iq to what Is known as "shurt hills,'' I 

oflon to a height of mcire tbao 100 feet. Moraines of stone are fre<]uent, and M 

nearly always run due east and west, occasionally varying to south of east and I 

north of west. I 

Those high hills and drift lands are by an means the barren lands one might M 

be led to suppose, Much of the drift is toixed with a large proportion of lime, n 

or limestones, carried from hills not very far remote ; and the presence of stones 

on the surface seems to have a tendency to warm the soil and hasten the growth 

of crops. 

On many farms the stones are so thick on the surface that it is impossible to 
plow without removing the larger part ot the stones to a depth that will permit J 
plowiog. These stones, although they entail much labor ua the farmer, are a I 
source of wealth after all ; they furnish material for all the fences needetl. besides I 
bouses and other buildings. Allow me to describe one, that ot Mr. RiJJle, o( 1 
OsL-eola township, which U reprosentative of a great many of the wealthier farms I 
of the county, especially of that towosbip. I 

Drift Pkbules. 1 

Miles of stone fence, four feet high, are b.i be seen, Some of these fences, I 
especially those ruuning alongside the main road, are built with an eye to artistic I 
beauty. The bise consists of a layer of heavy, rounded, gray granitoid stmes; I 
then follow a couple of layers of smaller water-worn pebbles of nearly uniform I 
size and about 10 inches In diameter; then a layer of heavy red quartdte about I 
10 inches in thickness ; then again several layers of white rounded pebbles, Saally I 
capped with a layer of broaJ greenstone scbist and blue limestone. Burn and 1 
other buildings are built of the same kinds of stone. 1 

The house, which is (julte a roomy one, is built almost entirely of ovoid peb- 
bles about 5 by 8 inches In diameter and 11 inches in length. These pebbles are ' 
very uniform In size and laid up in the cementing material in herring-bone style: 
Firat. on a solid foundation of qunrtzite or granitoid boulders, a horizuntal row, ] 
Deafly on end, slanting upward to the right, next a row slanting upward to the ' 
bfi, and so on alternately, making the pebbles stand in aigzag fashion, .^n oc- 
casional binding layer of larger bonlders of a different color is put in, the upper 
layer being especially heavy. The corners and door and window posts are of 
iretoneaofdifTorent color laid Uatwise; the lintels are of greenstone trimmed, 
e has the appearance of having been (luite cecenUs bMvW.,'o*.\.wv'wi.'\vs«n 
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disclosed the fact that it had been built 18 years before. The cementing ma- 
terial in which these stones were laid must have been of an exceedingly good 
quality, and the builders must have perfectly understood the art of laying them 
up in that unique fashion. Except upon the sills and lintels no mark of tool other 
than that of trowel upon the mortar was noticeable upon the walls. Indeed 
these pebbles are so hard as to almost defy any tool to work them into shape. 

My object in describing such buildings and fences is not merely to show the 
thrift of the people, but to show the abundance of the drift material, where se- 
lections of S3 many stones, uniform in size, color, and shape, may be made. 

Lakes and Marshes. 

Nearly everywhere, in the hollows among these drift hills and on vhe low 
grounda where the hills do not exist, there are small lakes and numerous marshes. 
The marshes have the appearance of having at one time been lakes. Sometimes 
the marshes are mere circular belts of marsh surrounding small lakes that are 
continually growing smaller and smiller. In a few places the marshes have en- 
tirely overgrown the small lakes ; and near the middle, where they have not be- 
come entirely solid, a pole 20 feet long may be pushed down through the marsh 
into the underlying lake, which has not yet filled up below ; in other places where 
the lake is not yet closed, the edge of the marsh extends out over the lake quite 
thinly, and in such a way as to overhang the water, often to a considerable dis- 
tance. By standing on the ground in one spot, and dancing lightly, the surface 
all around for some little distance may be made to vibrate ; and if one were to 
continue the dancing or vibratory movement he would sink into the soft black 
muck entirely out of sight. Cows and horses often sink so they are unable to 
extricate themselves. They are then said to be " mired." 

Not all lakes have marshes surrounding them. Sand-bottomed lakes are not 
surrounded by marshes, but the water washes the clean hard shore ; mud lakes 
too are seldom surrounded by marshes ; but the lakes, whose bottoms are com- 
posed of a hard impervious clay, and which have, as nearly all lakes have, small 
sluggish outlets, are almost invariably surrounded by marsh. Marshes ^that 
have grown over shallow lakes have rapidly covered the entire lake and have 
caused the lake to disappear. The growth of marsh over the edge of deeper 
lakes, those reaching to a depth of 15 feet and upward, is very slow ; and on a 
lake with a depth of 30 feet the marsh around its edge is scarcely seen to make 
any progress. 

A recent visit to the home of my childhood has shown me what appears to be 
a surprising reduction in the size of those lakes. Naturally, a 30 years' absence 
would make the lakes appear very much smaller ; but that it is not all a personal 
difference may be readily seen when the structure of those marshes is taken into 
account. The tall grass growing on the edge of the marsh next to the water, 
when it decays, largely overhangs the edge into the water, where it is held in 
place by the growing rootlets of the grass, until, after the laps© of many years, a 
perceptible thickness must be added to the extending edge of the marsh. The 
growth ^and extension of marsh is more rapid than the wear of the edge by the 
wash of the waves, which is scarcely anything. Again, the growth of pond-lilies 
and other water plants in the shallows rapidly hastens the extension of marsh 
and the closing of the lakes by allowing a slight deposit on their floating leaves, 
to be followed by an interwoven mass of vegetation which permits the accumula- 
tion 'of vegetable mold and humus. Extension of marsh under such conditions 
is many'times more rapid than where the water is deep. Extension of marsh 
over a deep lake may be estimated at one thirty-second to one-twelfth of an inch 
annually. This would equal a growth of one foot horizontally toward the center 



TWESTr-BIOHTH ANICTAL MEETTNR. 






150 to 400 






The narrowest mELTsli I hare 



lake % feet or upvcard in depth ia about 150 feet in breadth : and iF 7,000 yeara 
be taken aa its probable duration, since the disappearance of the purnianent ice, . 
the lowest estimate would be about right. On the other bant], lakes one-half to 
one mile in extent and not over six feet deep have been entirely overgrown bj 
marah and are dried up. 

The thickneeg of the black vegetable atrntum that covers any marah vartea, 
according to the depth of the original lake, from 3 to 10 or 13 or even 90 feet] 
whore the lake is very deep. It takes a very long time for a thickness of two 
feet or more to form by the decay of the grasses and other marsh plants that grow 
there. After the marsh becomes firmly flied to the ground, tamarack trees 
grow, and it becomes a swamp. 

Underneath the overhanging marshy covering at the edge of any lake may be 
found a certain depth of infusorial or calcureous earth. This forma around the 
edge of all marsh lakes. It does not keep pace in it«i growth with the growth of 
the marsh : and if the edge of the lake where the shells may be found should bo 
moderately deep, the shells are constantly falling through the ooze to the bot- 
tom, leaving the upper portion next to the marshy covering very thin and loose ; 
jet the growth of mareh surface continui^s. and when the lake is not deep its ex- 

'" a toward the center is reasonably rapid. 

A Marsh Iiake. 

IL description of one of these lakes in this connection will be appropriate, aa 
a representative of a large class of very smalt lakes, all of which come under 
the rule as to closing: A small deep lake in the edge of tbe "short bills" and 
close to tbe great Shiawassee marsh hereafter described. It is known aa Drew's 
lake, and ie nearly surrounded by hills 25 to 10 feet high. The lake is nearly cir- 
cular: diameter about 100 feet from marsh edge bi ranrsb edge : depth at edge 
of marsh 15 to 18 feet; depth in middle of lake about 30 feet. The water is quit* 
clear, though slightly reddened as though it were a i^eak infusion of grass, tama- 
rack, and other leaves. There is no permanent inlet; there is a small sluggish 
outlet discharging about one-half cubic foot per second. Outlet is bordered by 
marsb land. 

Completely surrounding the lake is an annulusof mariih land-iO to To feet wide, 
covered with marsh graa<ws and sedges, with a few other marsh plants interspersed> 
Most of the surface of the marsh is one or two inches above tbe level of the water ; 
though there are spots one or two inches below tbe surface of tbe water. Such 
spots are covered exclusively with a email species of Eleocharin I possibly E. ten- 
ait ), perhaps several specie-). 

Sear the outlet and at one other spot which approximates a temporary iolot, 
there are boggy tracti^ in which the grass groirs only on the tops of "bogs." 
These "bogs" are tufts of peat about 8 to 1'2 inches across and 10 inches high, 
broadest at the top, and 1 to 10 inches apart. They are level on top and uniform 
in height, with perpendicular or concave sides. Water flows sliiggishly at times 
in the interstices between the bogs. There is no vegetation between the bogs, 
except in the drier places a Uttle sphagnum. 

The marsh floats. Thickness at its edg« about 30 Inches : depth of underly- 
ing water aliout 14 feet; one or two feet deeper in high water. Thickneas or 
depth of marsb TiO feet back from the edge, 6 feet; depth of underlying ooze 
about S feet. Measurements were taken with a smooth, sharp-pointed tamarack 
pole. The relative depths of humus and underlying ooze could only l>a deter- 
Mkined by the difficulty of pushing the pole down. As soon as the peaty stratum 
penetrated the pole would go down easily. The pole brought Vi^BAWMQ.%\a 
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its point a few small gastropods and other minute shells. The ooze underlying 
the peat consists mostly of minute particles of humus, having a specific gravity 
of 1.016, hence resting but very lightly at the bottom. The shells of dead dia- 
toms, with a small admixture of minute gastropods which at one time lived at 
the surface of the marsh, having greater specific gravity, fall through to the bot- 
tom and form a white stratum several inches in thickness in the course of time. 
This stratum is removed by the wagon load from dried marshes and spread over 
lands as a fertilizer for wheat. It is locally called ** marl." I do not know its 
value. 

For the first 25 feet surrounding the lake the marsh is a perfect morass, quite 
dangerous to walk upon, though it may be done ; for the next 25 feet it is reas- 
onably safe. It is all unsafe for cattle. This portion of the marsh is sprinkled 
with the common pitcher plant, Sarracenia purpurea. 

Immediately surrounding this first annulus is an annulus 10 to 25 feet wide, 
covered with the same species of marsh grasses and plentifully with Cassandra 
calyculatn, Andromeda polffolla, and Kalmia glauca. 

Next outside of this is an annulus about 15 feet wide, covered almost exclu- 
sively with small tamarack trees 3 to 15 feet high. Here the marsh rests upon 
the solid ground. 

The next annulus surrounding the lake is covered with full-grown tamarack 
trees. The width of this ring is 40 to 50 feet, widening to more than double that 
in a pocket between the hills. This strip, although a few inches higher than the 
grassy marsh inside, is usually covered with several inches of water, and is 
known as " swamp." There is a slight admixture of clay with the peat here, be- 
ing carried from the neighboring hills. The peat here is composed of sphagnum 
instead of grass, as in the marsh inside. The sphagnum grows plentifully here 
between the roots and knees of the tamarack trees. 

Outside of the tamaracks, next to the hills, there is an interrupted strip of 
black ash swamp, varying from nothing to 50 or 60 feet in width in the pocket 
between the hills. Here there are a few red birch trees, with here and there an 
occasional high-bush cranberry {Viburnum opulus) and clump of high-bush 
huckleberry ( Vaccinium ovalifoLium). In this part of the swamp the wash 
from the neighboring hills has accumulated somewhat, so that it is almost dry 
except in freshets. Outside of this there are cultivated fields. 

Marl. 

I hold in my hand some samples of marl taken from a marsh at the head of 
the Shiawa339e river, in which the lake has entirely disappeared. The marsh is 
miny miles in length ; its width at the place observed is nearly half a mile and 
its depth in the center is about seven feet. Recently a large ditch has been dug 
lengthwise through the marsh, cutting down to the clay foundation. Lateral 
ditches have been dug by the people from the side of the marsh to the main 
ditch. Measurements of the depth in one of these laterals, down to the blue clay 
substratum, are as follow : Near outside edge of the marsh, thickness of the 
black muck, 18 inches ; underlying white marl, 5 inches ; half way between edge 
of the marsh and the big ditch, thickness of the muck, 34 inches ; underlying 
marl, 10 inches ; thickness near the center of the marsh, of the muck, 4^2 feet; 
underlying marl, 32 inches. The muck would probably have been deeper, but 
that at about the time of disappearance of the lake there was deepened drainage, 
causing the center of the marsh to settle down into a dishing shape, leaving the 
outer portion flat, as are all Michigan marshes. 

These three samples of marl were taken from the three localities mentioned as 
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log been measured. No. 1, from the edge ot the marsb, represents the most 
Sclent tx^riod ; No. 3, from the middle o( the marsb. the most recent. 

To sum up: First, all Michigan lakes are dinappearing, not by drainage or I 
evaporation allogether, but by beini;; converted info boes or marahea. Many shal- 
low lakes are already closed in that manner ; all others are closiog. Second, de- 
ixiaita in those lakes do not succeed each other from the bottom upward, but from I 
the aides centerwurd. A find restini; on the clay four feet below the surface neii 
the edge ot a marsh or ancleot lake may represent a time vantly anterior to a fin 
similarly situated 20 feet below the surface near the (/enter of the same maruh. 

Another closing observation : Additions of growth in a marsh are not made 
entirely by horizontal deposits of foliage, but largely by perpendicular ndditioDS ' 
of grass roots throughout the extent of the newly forming' marsh and by psrpen- 
dicular additions ol griisa leaves overhanging the edge ueit tbe lake. Pressure is 
mostly horizontal and from the center of the lake toward its periphery by the 
flwelling of the ice in the lake in winter. This aids in making the material cun- 

ftly more compact after being once formed. It aids also in thickening the de- ^ 
I by reducing the surface dimensions. 
THK STB.\TIGRAPHY OF SHAWNEE COUNTY. 

ByJ.W. Bebqe, Taiwka, Kttu. Read U-forp Uio Acadnmy Jaiiunry «. ISiS, 
There are good exposures of the Upper Coal Meaaures, and especially of the 
highest Carboniferous coal-beds of workable thickness in the state, in Shawnee 
cnuDty. The best sections are the blulTs on the south side of the Kansas river. 
The first students ot this section of Kansas geology were Meek and Hayden in 
1B5S. and Prof. G. C. Swallow in 1863. Prof. O. St. John published the results 
ol h ifl work In 1881 and 1882. Later Prof. Charles S, Prosser and Prof. E. Ha- 
contributed to the knowledge of the region. 
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ire about 550 feet ot the Upper Coal Measures strata exposed, ranging 
tram about 1,875 to S,J25 feet above the base of the Coal Measures.* The strata 
are a succession of limestones, shales, and coal. They dip to the west at>out 10 
feet to the mile. There are no faults or folds of any consequence. The highest 
eCretum of coal found in paying quantity in the eastern halt ot tbe state ti 
the county in a northerly direction, passing through the central part. 

Tbe topography is comparatively simple. The Kansas river crosses the 
from weat to east, with a brood valley situated largely on the north side of tho 
river. North of the river bottom is a rolling prairie, which rises to an elevation 
ot about 1.100 feet A. T. at the north line of the county. A prairie extends from ' 
tbe south blutf ot the river to a high divide, which traverses the county a little j 
south of west, being intt'reepted for a tew miles near Pauline. This divide 
reacbea its highest point in the southwest corner of the county, where it is 1,200 
feet A. T.t In the southern part of the county lies the broad valley of Waka- 
rnsa creek, which is nearly as low as the riv«r bottom itself. Three heavy lime. 

I systems give the more rugged topograi)hy to the county. 
lile we do not enter into the discussion of the subject in this paper, it may 
• P) 
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be well to mention a few facts concerning the glacial geology of the county. 
Although the general trend of the terminal moraine is northwest and southeast, 
this is but very roughly true of the part which lies in Shawnee county. Enter- 
ing the county a little north of Richland, it extends in a northwesterly direction 
towards Topeka, passes around the north side of Burnett's Mound (three miles 
southwest of Topeka), thence a little westward, where it bears to the southward 
to within a mile of Dover and crosses the west line of the county. The break in 
the divide at Pauline, which is fully a hundred feet in depth at that place, formed 
an outlet to the water at the foot of the glacier.'*' 

Historical. 

Meek and Haydkn. — In 1858, Messrs. Messrs. F. B. Meek and F. V. Hayden 
crossed Shawnee county on their ** Geological Explorations in Kansas Territory." t 
In this preliminary tour, one or possibly two sections were made in this county. 
The most important section was made near the old Baptist Mission. Here a sec- 
tion of 164 feet is given in detail. The place was probably near the place where 
the Topeka sugar works are now situated. The other section was one of 12 feet^ 
somewhere southwest of Grasshopper creek. 

Swallow.— Later Prof. G. C. Swallow, in his ** Section of the Rocks of East- 
ern Kansas," :( gives a section of the rocks of eastern Kansas which crosses 
Shawnee county from west to east. The structure is given in detail, but con- 
tains several errors. He gives 32 strata, which are probably supposed to be 
contained within the county. This includes sandstone and shale strata, which 
change from one to the other, and can hardly be separated with any degree of 
distinctness. 

St. John. — Prof. O. St. John, in his article on the "Geology of Kansas," § 
gives a clear description of the Kansas Coal Measures and correlates the Topeka 
coal with that of Burlingame and Osage City. 

Prosser.— Prof. Charles S. Prosser has recently done some work for the 
U. S. Geological Survey which extends into the county and is of considerable in- 
terest. He divides the upper part of the Upper Coal Measures '! and Permian of 
eastern Kansas into formations, the lowest of which is the " Wabaunsee." The 
shale overlying the Osage City coal is the base of this formation. 

Haworth. — In an article entitled **The Stratigraphy of the Kansas Coal 
Measures," ^, Prof. E. Haworth gives the stratigraphy of the state in ascending 
order. Shawnee county is included in the section, and consequently its strata 
are correlated with those of the rest of the state. 

Stratigraphy. 

1. Teccmseh Shales.** — Beginning at the east line of the county and taking 
the strata in ascending order, is a series of shales of about 75 feet in thickness 
found east of Tecumseh and in the vicinity of Richland. These shales are nearly 
non-fossiliferous, of tine texture, containing many ferruginous concretions, and 
occasional strata of soft, shaly sandstone. They are somewhat of an olive color. 

2. Calhoun Limestone. — Three strata of limestone, bluish to yellowish gray 

♦ Mr. B. B. Smyth discusses this subject in Vol. xiv, Transactions of this Academy, pp. 220-226. 

f PrcK5. Acad. Nat. Sci., Phila., 1^59, pp. »-30. 

X Prelim. Rep. Geol. Sur. Kan., 1868. pp. 1-28. 

8 Third Biennial Rep. State Board A(?riculture, Kansas, 1881-'82, pp. 571-579. 

Bull. Geol. Soc. Am., Vol. ^ i, pp. 29-54 ; also, Jour. Geol., Vol. iii, pp. 682-705, 764-800. 

• Kan. Univ. Quar., Vol. tii, No. 4, April 1, 1895. 

** These names are simply local references to the particular strata for convenience of stadents 
in this county, and no other importance should be attached to them. 
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^^polor. sepurated by layers at ahalo. The tot^l thickneaa is 15 to 20 feet. The 1 
tHiocIpat stratam U the upparcnost, which varies from 7 to 10 feet in thickaess. I 
It is a masiive Jimestoae, ia colar liytt B'^J' tinged with yellow. The tentiire I 
may vary considerably id a shnrt distance. The typical exposures are at Calhoun I 
Bluffs, about three miles northeast oT Topeka, where the Uaion PdCiflc railroad I 
cuts Iha bluff of the Kaasas rivor, aod just «ast of Tevis, aod on the blulfd Dortta J 
of Rlc'hlaed. Itali^Li appaaMon Mudl; (.'reek. It is hard aad ignite fosailifer-l 
ouB, It has been quarried (iir paving stone, the quarry baing situated north of I 
Ihe road where Sixth street erossea Deer creek. I 

3. C'ALnoL-N S^kNU-iroNK AND Shale. — This straturD ia 50 toQj feet in thiuk-il 
DfsBs. The lower part of the stratum is a layer of soft, argillaceous aaadstoneifl 
from 1*2 to 20 feet thick. This is perhaps the most persistent sandstone in the I 
county. The shale ia of bluish tint and comparatively fine texture. The loca- m 
linn of this stratum is the same as the preceding, except that it ranges a trifle I 
further west. I 

i. ToPEUA LiME^roNG (Haworth I.* — ThisBysteniot liraeatoDeEslO to 15 feet I 
in thickoess, according to the thickocs] of the clay partiogt, composed of four ■ 
strata separated by partings of clay-like shale, This system forms a marked fea- U 
ture in the topography of the eastern part of the county. Typical expoaureatV 
the county quarry in the fair grounds, at Topekn -, but here only the three lower I 
strata are exposed. It riaes io a southeasterly direution to the east line of the I 
county, forming the tops of the high hills s^utheajt of Tecumseh. It ia eiposed I 
at Wakarusa station, and forms the top of the escarpment at Calhoun BIulTs. I 
This limestone has been quarried more than any other in the county, and ia used M 
to a considerable e.itent (or building purposes. It is a light buff in color, except I 
the lowest layer, which is of a bluish gray tint. It contains considerable chert. I 

5, OsAfiE CiTT SHALEa ( Ha worthi.*— Tliis is a stratum of bluish varying la b I 
yellowish shale, fiO feet in thickness, very argillaceous and nearly barren of foa. 1 
sib. Typical exposure, Topeka vitrifletl brick works, one-half mile west of 1 
Icrane asylum. It is the shale used by the above company io the roauufactiira 1 
of the walk and paving brick in Topeka. The brick is nf very high grade Of 1 
hardness, and is the flueat produced in this country for paving purposes. 1 

fi. OaAOE Coal.— Thia coal is variously called the "Osage," "Burlingame,', 1 
"Scranton," "Carbondale," "Topeka," etc.. coal. It is correlated by Protessoj j 
St. Johnt as the Osage Coal. It is a stratum of bituminous coal from G to 30 1 
inches in thickness. It is mined three miles southwest of Topeka and from V 
Martin's hill to within a milo and a halt of Washburn College, and also at 
Burnett's mound. It appears near Pauline, where it is about six Inches thick; 
while on Wakarusa creek, west of Wakarusa station, it seems to be entirely 
wanting, or the shale above it thickened to four or five times its uaual thlckneSg 
in this county. On the north side of the Kansas river it is to be found on 
Halfday and Indian creeks and also near Merlden aod Valley Falls. 

7. Shl'hramjhoa Shalk.— Base of the "Wabaunsee" formation of Professor I 
Proaser. This stratum of shale varies from 10 inches tn 10 feet in thickness and ] 
n color from a dark olive to a blula'i and even jet black. It is very fossillferoua I 
n places. Localities same aa previous stratum. Eastern extremity of this 
formation indicated on the plate by the line between the shaded and unshaded | 
portiona. Tue shaded portion is the Wabaunsee formation. 
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8. Spring Rock (Swallow).'*' — Here we have two strata of limestone sepa- 
rated by a layer of shale. Of these the lower is the more important, the upper 
being as a rule very thin and somewhat argillaceous. The lower is about 20 inches 
thick, hard, bluish gray in color, often containing calcite crystals, and is suscep- 
tible of a high polish. It has been quarried for paving purposes, and is the hard- 
est limestone in the county. This stratum has, so far, produced a larger number 
of species of fossils than any other stratum in the county. Localities same as two 
previous strata. , 

9. BuRLiNGAMB Shales ( Haworth ).t — Olive shales, generally very argilla- 
ceous, though arenaceous in places, 120 feet thick, and the most extensive shale 
bed in the county. The stratum is very fossiliferous in places, and barren of fos- 
sils in others. It is exposed at the Sugar Works, on the lower part of Blacksmith 
and Mission creeks, southeast of Auburn on Wakarusa creek, on the north side 
of the river from near Siver Lake, crossing the county in a direction east of north. 

10. Silver Lake Coal. — A bituminous coal 4 to 16 inches thick. This is the 
highest stratum of coal found in paying quantity in the Coal Measures in the 
state. It is mined at the Croasdale place, 10 miles southwest of Topeka, and has 
been mined at the Sugar Works, Silver Lake ( Pence's farm ), and some further 
northeast, and is reported from the Pottawatomie reservation, and northwest of 
Meriden. 

11. Silver Lake Shale. — This shale, which is olive in color and not very rich 
in fossils, is 15 to 35 feet in thickness, and contains a thin, very argillaceous lime- 
stone. 

12. Stanton Limestone (Swallow).t — This limestone is composed of two 
layers, separated by a thin parting of shale. The lower is the more important. 
It is from four to seven feet in thickness, massive, yellowish gray to gray, and 
almost non-fossiliferous. It resists the weather very well, and is easily traced 
across the county, as it often forms the top of high escarpments. It is exposed 
on Wakarusa creek, near Auburn ; on Mission creek, from a place west of Bur- 
nett*s mound to the Kansas river ; at Burnett's mound, Martin's hill, and the 
sugar works; from Silver Lake up Big and Little Soldier creeks about three 
miles, thence in an easterly direction. It appears at Elmont and crosses the 
county line nearly north of that place. 

13. Soldier Creek Shale. — This shale is from 40 feet to less in thickness, 
quite arenaceous, and moderately fossiliferous in places. Localities same as the 
preceding. 

14. Wakarusa Limestone. — A limestone two to four feet in thickness, very 
fossilferous, and a fine building stone. Localities practically the same as the 
two preceding. Named from the fine exposure of this rock on Wakarusa creek 
immediately south of Auburn. 

15. Auburn Shale. — This is a stratum of shale 8 to 20 feet in thickness, 
olive in color, and quite fossiliferous. Localities practically the same as the pre- 
ceding. 

16. Elmont Limestone. — A stratum of white or gray argillaceous limestone, 
very fossiliferous, from one to two feet in thickness. It is used in stone walls in 
some places. It is found on the tops of the hills near Elmont and north into 
Jackson county ; also on both sides of Big and Little Soldier creeks, from the 

• Prelim. Rep. Geol. Surv. Kan., 1868, p. 21, •* No. 162." 

t Univ. Oool. Surv. Kan., Vol. i, p. 162. 

X Prelim. Rep. Geol. Snrv. Kan., 1868, p. 20. 
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Kansas river up Blacksmith and Mission creeks two thirds the way to Dover, 
and at Auburn. 

17. WiLLARD Shale. — This shale is 55 feet thick, and is exposed down Big 
and Little Soldier creeks from Jackson county to the Kansas river, and from the 
Kansas river to Dover; also southwest of Auburn and southwest of Burnett^s 
Mound. 

18. Chocolate Limestone ( Swallow). * — A limestone 7 to 10 feet thick, choco- 
late brown, sometimes lighter, and containing great quantities of Fuailina cylin- 
drica Fischer. This is the most easily recognized limestone in the county, often 
forming escarpments 50 to 100 feet high. It withstands weathering remarkably 
well, and is used quite extensively for stone walls. It would probably prove valu- 
able as a building stone. It appears on the top of the hill at Auburn and to the 
southwest ; also from Dover to the Kansas river, and from the Kansas river up 
the two Soldier creeks to Jackson county. It also appears along the base of the 
hills that border the Kansas bottom a few miles west of Rossville. 

19. Dover Shale and Sandstone. — This shale is 85 feet in thickness, very 
arenaceous in texture, varying in color from a light yellow to a deep brownish red, 
containing much argillaceous sandstone which is exposed on the road east of 
Dover. It is nearly non-fossiliferous. It appears near Dover and southwest, and 
in the northwest part of the county. 

20. Dover Limestone. — This limestone is four feet to less in thickness, ap- 
pearing near Dover and to the southwest, and in the northwestern portion of the 
county. 

21. Rossville Shales and Sandstone. -About 100 feet of shales and sand- 
stones (soft) of various colors, nearly non-fossiliferous; contains occasional 
streaks of limestone. Localities as before. 

Paleontology. 

Following is a list of the fossils of the county so far as known. The numerals 
represent the strata in which they are found as numbered in the text. Doubtful 
spdcies are queried ( ? ). Liberal allowance must be made for lack of literature 
in determination. 

Lophophyllum proliferum, McOhes. 2, 4, 7, 8, 18. 
Undetermined, 2. 

Archaaocidaris agassizi, Gein. 2, 4, 8. 
Campophyllum torquium, Owen, 8. 

Delocrinus hemisphericus, ( ), 7 ( S. A. Miller^s identity). 

Fenestella limitaris, Ulr. ? 4*, 8*. 

Fenestella sevillensis, Ulr. 4*, 8*. 

Fenestella compressa, Ulr. 4*, 8*. 

Fenestella modesta, Ulr. ?? 4*, 8*. 

Polypora spiniodata, Ulr.' ? 4*, 8*. 

Rhombopora varius, Ulr. 4*, 8*. 

Rhombopora lepidodendroides, Meek, 4. 

Synocladia biserialis, Swail. 4. 

Streblopora nicklesi, Ulr. 4*, 8*. 

Stenopora carbonaria, Ulr. 4*, 8*. 

Stenopora carbonaria var. conferta, Ulr. ? 4*, 8*. 

* Prelim. Rep. QtwA, Surv. Kan., 1868, p. 19. Geographical names have been applied as far as 
poesible to all strata ; but this name and that of the "Spring Rock " are quite appropriate and 
not liable to be confused with anything else in this Bectlou, and hetice \^<&^ VkX^vei&K 
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Blatostomella interstiocta, Ulr. 4, 8'*'. 

Productus cora, d'Orb. 2, 4, 7, 8, 14, 16, 18, 21. 

Productus costatus. Sow. 4, 7, 8. 

Productus ion^ispinus, Sow. 2, 4, 7, 8, 14, 16. 

Productus nebrascensis, Owen, 2, 4, 7, 8, 12, 16, 18. 

Productus punctatus, Mart. 2, 4, 8, 16. 

Productus eemireticulatus, Meek, 4, 7, 8, 14, 16. 

Productus eymmetricus, McChes. 6, 7. 

Productu-3 pertenuis, Meek, 2, 4, 7, 8. 

Productus undetermined, 7. 

Undetermined, 14. 

Chonetes granulifera, Owen, 2, 4, 7, 8, 11, 12, 14, 15, 16, 18. 

Chonetes? undetermined, 16. 

Chonetes glabra. Hall, 7, 8. 

Spirifer cameratus, (Hall) Meek, 2, 4, 7, 8, 14, 16. 

Spirifer lineatus, Mart. 2, 4. 

Spirifer planoconvexus, Shum. 2, 4, 7, 8. 

Spiriferina kentuckieosis, Shum. 2, 4, 7, 8. 

Rhynconella uta, Marcou, 2, 7. 

Rhynconella undetermined, 8. 

Discina nitida, Phill. 4, 7, 9. 

Discina convexa, Shum. 7, 8. 

Lingula mytiloides. Sow. 7, 9. 

Lingula umbonata. Cox, 7. 

Athyris subtilita, Hall, 2, 4, 7, 8, 11, 12, 14, 16, 18, 21. 

Retzia mormonii, Marcou, 4, 7, 8, 11, 14. 

Derbya crassa, ( Phill.) H. & C. 2, 4, 7, 8, 14. 

Derbya robusta, II. & C. 2, 4, 8, 14. 

Meekella striocostata. Cox, 2, 14, 18. 

Undetermined, 18. 

Terebratula bovidens, Mort. 2, 4, 8, 12. 

Syntrielasma hemiplicata, ( Hall ) M. & W. 2, 8, 16, 18. 

Undetermined, 16. 

Myalina undetermined, 9. 

Myalina? undetermined, 7. 

Myalina perattenuata, M. & H. 7, 14. 

Myalina recurvirostris, M. & W. 2, 14. 

Myalina subquadrata, Shum. 2, 14. 

Myalina swallovi, McChes. 2, 4, 7, 8, 9, 21. 

AUorisma costata, M. & W. 16. 

Allorisma geinitzii. Meek?, 16. 

AUorisma granosa, ( Shum.) Meek, 2, 4, 7, 8, 9, 14, 16. 

Allorisma subcuneata, M. & H. 2, 4, 8, 16. 

Allorisma winchellii. Meek??, 7, 9. 

Allorisma undetermined, 4, 8, 16. 

Yoldia undetermined, 16. 

Pseudomonotis hawni, M. & H. 21. 

Monoptera marian, White, 4, 8. 

Monoptera? undetermined, 21. 

*The br>ozoa from strata numbers 4 and 8 were accideot^lly mixed, and it is impossible to 
tell from which the varioo^i specimens came, but they are from one or the other, while some are 
from both. 
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Undetermined, 8. 

Aviculopecten coxanus, M. & W. 7, 8. 

Aviculopecten carboniferus, Stev. 7, 8. 

Aviculopecten hertzeri, Meek, 8. 

Aviculopecten cf. lyellii, Daws. 8. 

Aviculopecten mccoyi, M. & H. 8. 

Aviculopecten neglect us, ( — ), 8. 

Aviculopecten occidentalis, Shum. 2, 7, 9, 14, 16, 21. 

Aviculopecten winchellii. Meek??, 4, 7. 

Aviculopecten whitei. Meek??, 3, 7, 9. 

Aviculopecten undetermined, 2, 4. 

Nuculana bellistriata, Stev. 7, 9, 16. 

Nuculana bellistriata, var. attenuata, Meek, 7, 8, 9. 

Solenomya radiata, M. & W. 7. 

Solenomya? undetermined, 8. 

Entolium aviculatum, ( Swall.) Meek, 2, 4, 7, 8, 14, 16. 

Schizodus curtus, M. & W. 4, 7, 16. 

Schizodus curtiforme, Walcott, 4, 8, 16. 

Schizodus roBsicus, De Verne, 4, 6. 

Avicula longa, (Grein.) Meek, 7. 

Lima retifera, Shum. 7, 6. 

Nucula ventricosa. Hall, 7, 9. 

Pinna peracuta, Shum. 2, 4, 7, 8, 11, 16. 

Pinna subspatulata, Worthen, 2. 

Macrodon tenuistriata, M. & W. 4, 8, 16. 

Macrodon undetermined, 4. 

Prothyris elegans. Meek, 7. 

Aviculopinna americana. Meek, 8. 

Undetermined, 7. 

Dentalium meekianum, Grein. 18, 20. 

Machrocheilus intercalaris, M. & W. 16. 

Machrocheilus angoliferus. White, 7. 

Machrocheilus ventricosus. Meek, 7. 

Machrocheilus primigenius, (Con.) Hall, 8. 

Machrocheilus undetermined, 14. 

Lozonema undetermined, 8. 

Cf. Murchisonia marcouiana, Grein. 4. 

Aclis swallovina, (Grein.) Meek, 4. 

Euomphalus subrugosus. Hall, 7, 8, 9, 16. 

Anomphalus rotulus, M. & W. 7. 

Bellerophon bell us, Keyes, 7. 

Bellerophon percarinatus. Con. 7, 14. 

Bellerophon carbonarius. Cox, 4, 8, 11, 14. 

Bellerophon textilis, Hall, 16. 

Bellerophon montfortianus, N. & P.? 15, 16. 

Bellerophon undetermined, 8. 

Orthonema sublseniatum, Gein. 7. 

Naticopsis nana, M. & W. 7. 

Naticopeis ventricosa, (N. & P.) M. & W. 7, 8. 

Naticopsis wheeled, Swall.? 2. 

Naticopsis altonensis, McChes. 8. 

Pleurotomaria grayvillensis, N. & P. 7. 

—3 
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Pleurotomaria illinoiensis, Worthen, 7. 

Pleurotomaria perhumerosa, Meek, 7. 

Pleurotomaria sphserulata, Cod. 7, 14. 

Pleurotomaria subdecussata, Grein. 7, 11. 

Pleurotomaria tabulata, Hall, 2, 8. ' 

Nautilus oecidentalis, Swall. 8, 14. 

Orthoceras undetermined, 4. 

Orthoceras undetermined, 14, 16. 

Orthoceras cribosum, Grein. 7, 8. 

Cythere? undetermined, 9. 

Phillipsia major, Shum. ? 2, 4. 

Phillipsia scitula, M. & W. 2, 4, 7, 8. 

Nautilus cf. ponderosus, White, 8. 

Nautilus cf. planovolvis, Shum. 8. 

Peripristis semicircular is, Newb. & Worthen, 4, 8. 

Petalodus destructor, Newb. & Worthen, 2, 4, 8. 

Fossil worm?? 1. 

Fossil worm, 1. 

The writer wishes to acknowledge the valuable assistance of Mr. 6. Fred. 
Miller and Mr. T. M. Aderhold in the work connected with this paper; also to 
express his obligations to Washburn College for the privilege of using their col- 
lections as an aid in compiling this list of fossils. 
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PROCEEDINGS. 

The Kansas Academy of Science convened for the op,ening session 
of its twenty-ninth annual meeting in the Y. M. C. A. room of Wash- 
T)um College, Topeka, at 2:30 p. m., December 31, 1896. President 
ID. 8. Kelly in the chair. 

The following committees were appointed by the president : 

Program and press : E. B. Knerr, E. Miller, J. T. Willard. 

Membership : B. B. Smyth, J. W. Beede, J. W. Wilson. 

Nominations : L. E. Sayre, A. H. Thompson, A. S. Hitchcock. 

Resolutions : S. W. Williston, A. S. Hitchcock, A. J. Stout. 

Necrology ; B. B. Smyth, E. H. S. Bailey. 

Time and place for next meeting : E. H. S. Bailey, J. T. Lovewell, 
E. B. Knerr, A. J. Smith, J. T. Willard. 

The secretary called the roll of members and noted those present. 

The secretary read the correspondence for the past year. 

Treasurer Sayre read his report, which was referred to an auditing 
committee, as follows : F. O. Marvin, F. W. Bushong, J. T. Willard. 

The reading of. papers was then entered upon : 

1. Barite ncidules in wood, E. B. Knerr. 

2. An electric method for determining the mechanical equivalent 
of heat, J. T. Lovewell. 

3. On the Pleistocene deposits of Kansas, S. W. Williston. 

4. The timbered mounds of the Kaw reservation. C. N. Gould. 

5. Alkyl hypobromites, F. W. Bushong. 

On motion. Rev. J. D. Parker was made an honorary member. 

President Fairchild, of the State Agricultural College, spoke in the 
interests of a measure in the United States Congress, looking to- 
ward a more satisfactory correlation of the work of the national De- 
partment of Agriculture, and he desired the cooperation of the 
Academy. 

On motion, the chair appointed a committee of five to prepare a 
proper resolution, viz.: E. H. S. Bailey, J. T. Willard, E. B. Knerr, 
P. O. Marvin, A. S. Hitchcock. This committee reported subse- 
quently, as follows : 

Beaolvedf That we recognize the importance of a more stable organization of 
the divisions of scientific research in the United Blat^s I>^v^xVcEi«tA> oil K^gtL\^^:i\^ 

(37) 
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tare, and we heartily indorse a movemeDt in that direction proposed in the pres- 
ent Congress. 

A. H. Thompson and J. T. Lovewell, in behalf of the Topeka 
Philosophical Society, made announcements of a reception and. ban- 
quet, to be tendered the Academy at 7 P. M. to-morrow in the parlors 
of the Congregational church. 

The program for the evening was announced and Academy ad- 
journed. 

Academy assembled at 8 p. m. in Washburn College chapel, with 
President Kelly in the chair. It was agreed to omit all business and 
proceed at once to the reading of papers. The following papers, all 
illustrated by the lanlem, were then listened to with great interest by 
the Academy and visitors : 

6. The detection of adulteration in coflfee, L. E. Sayre. 

7. Mars and his moons, E. Miller. 

8. The pollination of Asclepias cornuti^ W. C. Stevens. 
Adjourned, to meet in the morning in the Senate Chamber of the 

state-house, to hear the retiring president's address. 

Academy was called to order by President Kelly. In the abeenoe 
of both vice-presidents, E. H. S. Bailey was called to the chair. The 
President's address was then heard: "Science in the Public Schools." 

A vote of thanks was voted President Kelly for his very able and 
timely address. 

Vice-President Williston was called to the chair. 

On motion, a committee was appointed to look into the matter 
of science teaching in the public schoob, and to report at the next 
annual meeting of the Academy. Chair appointed D. S. Kelly, 8. W. 
Williston, and A. S. Hitchcock. 

The following papers were then called for and read: 
9. Origin of coal, A. J. Smith. 

10. Injurious insects, S. J. Hunter. 

11. Water of crystallization and experiments with liquid ammonia, 
H. P. Cady. 

Adjourned, to meet in the afternoon at Washburn College. 

Academy assembled at 2:30 p.m., in Washburn College chapel. 
President Kelly occupied the chair. 

The committee on nominations reported: 
For president: S. W. Williston. 
First vice-president: D. E. Lantz. 
Second vice-president: A. S. Hitchcock. 
Secretary: E. B. Knerr. 
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^^^H Treasurer: J. W. Bt'ode. I 

^^^1 XibrariKQ : 6, B. Smyth. I 

^^H-Curators: A. H. Thompsou. B. B. Smyth, .1. W. Beede. I 

^^^P On motion, the secretary was instructed to cnst the ballot of tfaftfl 
^^^Koademy for these offlcers. H 

^^^p The following iiapers were read: ■ 

^^H 12. Equus beds in central Kansas, J. W. Beede. H 

^^H 13. EfBpiency of salicylic acid as a preservative of cider, E H. S.fl 
^^^Bailey. I 

^^V 14. The Mentor beds of Salina, A. W. Jones. I 

^^^K 15. A preliminary report on the geology of Effingham ridge, J-fl 
^^^BF. Wilson. ■ 

^^^ft 16. E^ehistoric mounds in Cowley county, C. N. Gould. H 

^^^1 17. A weather-bureau kite, T. B. Jennings. I 

^^^l 18. N'otes on the ecological plant geography of Manhattan, A. S. I 
^^^Bitohcock. I 

^^^■19. Additions to the grasses of Kansas, A. S. Hitchcock. I 

^^^BSO. The buried moraine of the Sbunganunga, B. B. Smyth. H 

^^^H Adjourned, to meet at 9 a, m, to-morrow. 9 

^^^B In the evening, the Academy asH&mbled in the parlors of the Firaifl 
^^Congregational Church, to.partake of a banquet given by the TopekafI 
I Philosophical Society in honor of the Academy of Science. A vei^fl 

enjoyable evening was had, during which the following toasts weraa 
I re eponded to: M 

^^^P Master of ceremonies, Dr. A. H. Thompson. m 

^^^^H In vocation. — Rev. L. Blakesley, of Topeka. H 

^^^BOur guests. — Pres. Geo. M. Herriok, of Washburn College. I 

^^^BOur hosts. — Pres. D. S. Kelly, of State Normal School. ■ 

^^^Kfioience and the pulpit. — Bev. A. S. Embree, of Topeka. I 

^^^f Science and education.— Miss Emma F. Root, of Bethany CollegeJ 
I The promotion of happiness in the detection of adulterants mM 

food. — Prof. L. E. Sayre, of Kansas University. M 

The effect of frosting on poor-wills. — Prof. D. E. Lantz, of thefl 

Agricultural College. 1 

Mesochorean greens (illustrated by specimens at hand ). — Prof, ] 

SE. B. Knerr, of Midland College. I 

Woman in science. — Miss Anna H. Adams, of Washburn College, i 
[ Telegram, " Latest news from Mars." — Prof. E. Miller, of the Uni- J 
niBity, 
Pushes, pulls and diffusion of the Philosophical Society. — H. R, 
Hilton, of Topeka, 
The efficiency of salicylic acid as a preservative of the chemical 
knowledge of graduates, ^Professor Builey. of the State UniveraitY- 
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Jaxtart 2— 9:39 A- M. 

Wahh^mTu CoUe^. — President Kelly called the Acttdemj to order. 
an«i iiitn>juced Prwddent elect S. W. WiUiston. who took the chair. 
iickriow]efl;riiijf the honor in a jjracefni little speech. 

Minutes of the previous session were read and appfoved. 

The au^litin^ committee reported that they had eiuunined the treas- 
urer s h.f'Co\intR, and found them correct. 

The librarian presented his report, which was adopted. 
'On motion, the executive committee was instructed to place a suita- 
ble price on back numbers of the Transactions. 

The refx>rt of the bf^ard of curators was read and accepted. This 
rejxjrt called out considerable cliscussion on the condition of the 
scientific exhibits in the State-house: and a committee, with Professor 
WillLston as chairman, was appointed to endeavor to secure a salaried 
officer by state appointment, whose duty it shall be to care for all 
scientific colle<;tions in the state- house. 

The following (japers were read: 

21. .S<j-called ''glacial boulders" in McPherson county. J. W. 
Beede. 

22. S^jme Kansas mineral waters. E. H. S. Bailev. 

23. Some Atchison and Nemaha county mineral waters, E. B. 
Knerr. -^ 

24. Some reptilian remains from the Kansas Permian. S. W. Wft. 
liston. ' : • 

25. Propjigation of erythroniums, E. B. Knerr. z 

26. Pendulum experiments, J. T. Lovewell. 

27. F<jrmalin as a preservative of tissue, O. M. Irelan. 

28. Some comparative physiographic forms in Kansas, J. W. 
Beede. 

The following papers were read by title: 

29. The Cheyenne bottoms, B. L. Miller. 

3(). A northern extension of the Comanche in central Kansas, 
J. W. Beede. 

31. The gyi>8um deposits of Kansas, G. P. Grimsley. 

32. The study of natural palimpsests, G. P. Grimsley. 

33. The Lachnostema of Kansas, W. Knaus. 

34. Additions to the flora of Kansas, B. B. Smyth. 

35. The utilization of a very common weed, L. E. Sayre. 

36. A provisional list of the flowering plants of McPherson county, 
H. J. Harnly. 

37. The chemical composition of some rocks used in cement plas- 
ter, E. H. S. Bailey. 

3H. The maximum value of the viscosity of the ether, A. S. Dun-r 
Stan. 
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39. The Arickaree shale, W. N. Logan. 

40. Notes and descriptions of Mydaidae, S. W. Williston. 

Mrs. Wood, of Topeka, appeared before th^ Academy in the interests 
of a petition to the state legislature to prohibit traveling mesmerists 
experimenting with children. The matter was referred to a commit- 
tee: S. W. Williston, A. H. Thompson, Olin Templin. 

Professor Bailey, as chairman of the committee on time and place 
for next meeting, reported that his committee had failed to reach a 
definite conclusion. Thereupon it was moved that the matter be left 
to a committee consisting of E. H. S. Bailey, J. W. Wilson, C. S. 
Parmenter, to report to the secretary in ample time before the next 
meeting. 

The committee on resolutions reported the following, which was 

unanimously adopted: 

ReaolveiU That the hearty and appreciative thanks of the Kansas Academy 
of Science be tendered to the president and faculty of Washburn College for the 
excellent facilities afforded the meetings of the Academy; to the members of the 
Topeka Philosophical Society for their most hospitable and generous entertain- 
ment, and to the citizens of Topeka who have aided in making the present ses- 
sions of the Academy successful and interesting. S. W. Williston, 

A. S. Hitchcock, 
J. W. Wilson, 

Committee, 

At the various sessions of the Academy, the following new mem- 
bers were elected: E. M. Hoisington, Great Bend; J. E. Shacklett, 
Fall River; C. W. Pratt, Howard; E. N. Parker, Potwin; F. W. 
Bushong, Emporia; Peter Mc Vicar, Topeka; Edward Bumgardner, 
Lawrence; O. M. Irelan, Topeka; H. L. Nelson, Topeka; E. H. Hea- 
cock, Topeka; Benjamin L. Miller, Lawrence; D. E. Esterly, Topeka; 
R. B. Dunlevy, Winfield. 

Academy adjourned. E. B. Knerr, 

Secretary, 
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TRANSACTIONS. 



SCIENCE IN THE PUBLIC SCHOOLS. 
By D. S. KxLLT, Emporia, retiring President, before the Academy Janaary 1, 1807. 

Withia the past 10 years there has been an unprecedented interest awakened 
in the natural sciences, both in this country and in the old world. The thought 
is no longer held that a training in the languages, mathematics and metaphysics 
constitutes an education ; but it is well-nigh universally recognized that science 
and scientific methods must not only be added, but must be given a prominent 
place. It is agreed that an ideal course of training should be broad, yet not too 
comprehensive ; that it should be liberal, but not too technical ; that it should 
develop rather than inform ; and that it should exercise all of the faculties rather 
than cultivate some at the expense of the others. The introduction of scientific 
methods in teaching history, etc., has been attended with gratifying results; but 
the application of the scientific method to history can never take the place of 
science. What the mind needs are facts based upon personal observation and 
experiment, and these can best be had in the study of natural history. Mathe- 
matics begins with axioms and history with recorded facts, both second-hand, and 
therefore not of the same interest as things observed and handled, from which 
the pupil gets thoughts from personal knowledge. Doubtless axioms and facts 
will agitate cerebral protoplasm ; so will a rose ; and a rose lives in the earth, 
while axioms and facts live in books and the minds of men. The scientific method 
applied to history, etc., has made these studies of greater value to the student 
than before, yet there is needed something the pupil can call his own as gained 
by personal contact and observation ; hence the great value of natural science. 
In spite of the fact that natural history surpasses all other studies in value as a 
basis in developing the young minds, it has been most tardy in finding its way 
into the curricula of studies in our schools. Physics and chemistry found their 
way into the schools long before biology, because of the supposed utility of them 
in the practical affairs of life. 

The recent establishment of agricultural colleges has emphasized the impor- 
tance of study in certain lines of science which would give the pupil the power to 
acquire to be self-reliant; but no institutions have given more impetus to the 
study of science than scientific associations. This Academy has been the uplift 
of many a young man who has grown into prominence in his chosen field of re- 
search. The work of this Academy in developing talent has been indeed grati- 
fying ; and in the development of the material resources and wealth of the state 
there can be no computation of the value of this Academy. Yet it seems to me 
that there is a work for this Academy which it has not undertaken as yet. There 
is an infiuence which it can and should exert on the public schools of the state. 
The condition of science in the public schools is not what it should be. One ob- 
ject of this Academy is to encourage scientific study. We believe the study of 
nature should begin with the child. And yet in a very large majority of the 
schools of our state no provision whatever is made upon the daily program for 
this study. Our boys and girls are compelled to seek information from books 
alone, and thus dull their perceptive and reasoning faculties. Their education 
is o])tained through the cramming process. They come to believe that because 



PlNTV-NlKTH ANNUAL MEETING. 



« thing is stated in & book it must be 90. Eye 
miads have they, but Ibey reitsaa not. Whnt we 
auythiog else, jitat Don, is a ByBteai of oducation 
facts, gather the data, and upon these bnse a 
taught Co all agea, from the kindergarten 1 



i have they, but they 9 
need in thia country more than | 
that teiii:he3 us to exa 
conclueion. This needs to ba | 
lUege president. 



Some lew aChoots are doing good work, systematic work, id science. Prom 
sueh schools there are dcatined to go nut niiiDy active observers of nature, and 
the inSuence of these schools will be felt in the years to come. Aad the schools 
doing the best science work, strange to say, are found in the large cities. Thia 
IB owing to the Energy and intei-eat the superiotendent has in such work. He 
seee the necessiCies, but is constantly hainpered because of the lack of proper 
material for observation. 

There should l>e an impetus given to this work in our country schools, where 
the boys and girls are surrounded on nil sides by an abundance of mat«rinl. In 
many schools the science work has met with what might he regarded as a failure, 
and there is perhaps no branch of science so |x>orly taught in our schoals (where 
any ia attempted ) as zoology, and 1 might add next to this botany. What is the 
reasoQ for this failure? In most cases thit teachers placed in charge of these 
branches have had no special training in science. They themselves have never 
learned t« observe, and they know nolbiog of the methods which should bo used 
in such work. Too frequently these branches nre given to some teacher whose 
chief work is in some othpr line. It is quite easy to predict the result of any 
-work under such conditions. The teacher is forced to treat the subject as he 
-would ^istory or grammar, depend upon the text-book, and the work therefore 
iMscomes a pouring in and a memory process. Too freijuently the teacher expects 
too much of the boys and girls, and is constantly forcing them to form conclusions 
before they have sufficient data of their owci : and they eoou become discouraged 
and go to the books for ready formed conclusions. 

But the experimentation made in elementary science in the last decade by 
Buperintendents and teachers has resulted in much good. They are gradually 
feeling their way down to the child in thii4 work as in all other subjects. It is 
claimed by many that a course in uatural acicocc cannot bo successfully carried 
out without special teachers. But how ridiculous that seems. It teachers in 
any public schools had the same training from childho*jd in natural science that 
they have had in other subjects, there would attend their efforts the same good 

The effort for a number of years in the Boston schools attended by failure was 
due largely to tack of knowledge on the part of teachers, the employment of iai- 
proper methods, and the use of improper material. When we shall use the chil- 
dren's own eiemcnte, the things that are simple to thom and within their reach, 
and discover upon what they work independently with interest, how they work, 
what methods will best call out their activities and enable them to largely teach 
themselres, and by what means they can b^at express their ideas, we shall be on 
the sure road to successful work. Then there will go out into nature's fields 
scores of workers where now there is not more than one. 

The science of teaching demands a full recognition of an adequate presenta- 
tion of the subject to be taught. The normal schools rightly claim that a good 
reproduction naturally follows a good pres(^ntatioD. But unfortunately the 
production of a subject is too often a failure, because of the mucjinpn* in pres- 
entation, Thia is especially true in the sciences. The teacher, in making the 
presentation, sets forth as clearly as possible all the points in the subject. The 
pupil is left with nothing else to do but reproduce from memory wh&t the tea.<;b< 
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has preseDied. Some teachers acquire great reputation through their skill in 
developing a subject, logically bracketing-out the syllabus, as some one has said, 
''on a rod of blackboard." Then comes the reproduction by the pupil, and, if 
he does not reproduce well, the presentation is thought not to have been clearly 
done; so it is repeated. This method is said to be psychological and edeniific: 
nevertheless it induces passivity (a polite term for laziness), a habit of waiting 
to be told what to do, and a wrong attitude toward the work of investigation. 
It is a literary method carried over into science work, with disastrous results. 

The very best presentation of a thing is made by the thing itself. The thing 
mvist be suitable to the age of the pupils. Experience has ahown that when 
pupils are given simple, natural objects in which they have some interest, and 
are permitted to observe, draw, and describe in writing, guided only by a few 
words written upoD the blackboard, to show the order of the work, they acquire 
such a habit of application and power of expression as can be developed in do 
other way. They are so pleased with the expression of their own ideas that the 
disposition to appropriate the ideas of others ( to save themselves from thinking), 
or to copy the expressions of others, is entirely counteracted. The most impera- 
tive needs of the children are, ( 1 ) opportunities to work by themselves ; (2) 
skillful guidance ; and (3) generous encouragement. 

The ^'question-and-answer" method is yet a very prevalent one; indeed, it 
appears to be about the only one known for science by a great many teachers, 
judging from its general use. In this method the teacher prepares the outlines 
and questioDH and determines the probable answers. With a great deal of coach- 
iog, he may succeed finally in getting the pupils to give the desired ^answer. 
This kind of teaching is very deceptive. A few bright pupils watch the inflec- 
tions of voice, and can soon tell by observing the teacher^s face ( instead of observ- 
ing the natural object) just what the teacher wants them to say, and they say it, 
while the rest of the class wait to hear what the bright pupils have to tell and 
try to remember that. The pupils as a whole do not observe or think ; and the 
disposition to make independent investigations is not cultivated. 

If the teacher using the question -and-answer method would take a hint from 
the ludicrous answers frequently given by the pupils, when the objects are beyond 
their ability to comprehend, and if he would ''right about face" and change his 
objects and methods, there might be some value coming out of such methods. 
There is a valuable experience to many a boy in eating a green apple. 

Here are a fow sample answers to questions in teaching elementary science : 

1. The trachea is the windpipe going from the mouth to the lun^ and rami- 
fying throughout ail parts of the body. 

2. A volcano is a mountain that emits fire, smoke, ashes, and burning saliva. 

3. " What is space ? " "I can't express it," said the boy timidly, "but I 've 
got it in my h(^ad." 

4. What is meant by digestion? We mean by digestion that the food is 
moistened, so that it will not stick by the way. Food must be digested in order 
to pass through the stomach. The salivary glands digest it. Glands are muscles 
on each side of your jaw and in the ears. 

5. In a dt'scription of the spinal column, the teacher was informed that there 
is a cushion of gristle in between the vertebne that goes into the holes every 
night and comes out every morning ; and that is the reason why we are taller in 
the morning than we are night. 

6. Another teacher was informed that some whales produced pearls and others 
ivory. They make ivory out of whalebone, and sometimes oil. 

There is much interest now in elementary science both east and west of us 
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among tpacberti, but for some teaeon that wave haa Dot struck Kansas very bard. 
The eieoutive comniittee of our State Toachera' Assoi'iatiou have been asked 
again and again to give plac<i on the program tor papers and discussions on 
srieDue. Last year there were two abort papers od the iirogram, the ocly ones 
which I call to mind in the last 10 years. 1 believe tfant this Academy can exert 
an iofluence in the direction of bringing about more interest in regard to science 
in the public schools, and we cannnt do a more valuable thing to the state, 
nell as to the Academy, in perpetuating it in future years. I would recommend 
that an effort be made to secure a science section in connection with the State 
Teachers' .Association. There is such a section now in the National Aasociatioo., 

One reason for the lethargy in science i a our schools ia that there ia no require--; 
ment made in sciences for admission into our colleges and universities, Collej 
and universities object to recognizing work in ncience because inferior 
done in the lower schools. Yes, that ia true, and will continue to be true so long, 
as nothing is required of them. There are many high schools n 
which have ertenaive courses in languages and mathematics and a mere ematter- 
ing of science. You ask the superintendent why this is so, and he will tell you 
he is preparing pupils for the University. Should the universities and colleges 
require a knowledge of elementary science for admission into their classes, it 
would at once set a standard of proficiency and give an authoritative call 
which would be a wonderful stimulus toward putting science into the pri- 
mary and secondary schools. If it be req uired of teachers to do a certain kind of 
work in a certain degree of proficiency, these requirements would soon be met. 
It iH also claimed by college men that the lower schools cannot do the work 
right, if the teachers had the knowledge, from lack of proper apparatus. I 
loaintain that a certain requirement from our universities would bring the 
apparatus needed to do the work. It is my judgment that the work in science 
would soon be done as well in all of the lower schools as in any other subject. 

According to our present system, the very best lo or 20 years of the atudent'Ci 
lif» is robbed of the subject which is of the most worth in giving him a founda- 
tion for most elHciont work, and the re».ult is that most of the young men and 
women who enter our normal schools and colleges neither know how nor care to 
observe. They want to see nature through books. And much of the time allot- 
teil to science in our higher institutions must be taken up in teaching the pupils 
bow to observe and making them acquainted with the common things about 
them ; while, if this elementary work had bten done in the lower schools, the 
time in the university could be used to give a deeper insight into nature and na- 
ture's laws, in carrying on lines of original InveHtigati 
should do before he goes out from these institutions. 

Indeed, in many of the higher institutions the course and methods of work 
would suppose a previous training In observation and an acquaintance with much 
of naturo and her phenomena. The students go out of these institutions into our 
lower schools, and attempt to teach nature, a thing which the;)' do not know out- 
side of the laboratories. Whoever has not collected insects and plants knows not 
the halo of interest that old lanes and hedgerows can assume. When a teachi 
on fire with a subject, he can fire the pupils with interest, And so a teacher that 
knows not nature in the fields is not fitted to teach elementary 
public schools. 
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WHERE DID MARS GET ITS MOONS ? 

By £. MiLLEB. Lawrence, Kan. Read before the Academy December 81, 1886. 

Newton *8 law of universal gravitation is exemplified in the movements of all 
the heavenly bodies, without exception. The illustration nearest to us is that of 
our solar system. Planets, asteroids, satellites, meteors, and meteoric swarms are 
controlled by it, and cannot escape from its power under any circumstances. It 
makes no difference whether the body moves in an elliptic,' parabolic, or hyx>er- 
bolic orbit, or in the direction of a right line ; in any case the law holds good. 
The body moving may have such a marvelous velocity as to break away from the 
attraction of other bodies ; yet the law remains in operation. In multiple sys- 
tems of stars, some of whose orbits have been determined, and others whose 
orbits are now being investigated, the law is found to be valid. It is fair, there- 
fore, to presume from analogy that the universe of matter is all subject to the 
law that celestial bodies everywhere act upon each other directly as their masses 
and inversely as the square of their distances. 

It is true that the motion of a body in space may be so great as to effectually 
prevent the operation of the law, in spite of the attracting forc& of any other 
body, or of a number of others, or of an indefinitely great number of them, 
among which the moving body is passing. No. 1&30 Groombridge is an ex- 
ample of a star traversing the celestial spaces at a velocity such that in the 
course of a great number of years the star will escape from the confines of 
our stellar system, and be forever after lost to our sight. Somewhere, some 
time, in the far distant future, 1830 Groombridge will be compelled to slacken 
speed, and acknowledge the supremacy of the law of universal gravitation, 
and will then no longer *' devour its way" at the rate of 230 miles per sec- 
ond ; in other words, it will become a captive star amenable to law, and obliged 
to travel in an orbit of some sort or other. Illustrations of the capture theory 
are to be found in our own solar system, especially in the case of comets that 
have entered the system from outer space, and also of those remains of disinte- 
grated comets — meteoric swarms. There are families of comets belonging to 
our system that became members of it through the powerful influence of the 
giant planets. In every case of a comet of short period of revolution its orbit is 
found to be at certain points very close to the orbit of Jupiter, and when the 
comet's path crosses that of Jupiter, as Professor Young says, ''one of the nodes 
is always near the place of apparent intersection, and if Jupiter were at that 
point on its orbit at the time when the comet was passing, the two bodies would 
really be very near each other. The fact as we shall see is a very significant one, 
pointing to a connection between these erratic bodies and the planet. This is 
true of all comets whose periods are less than eight years." Some one has re- 
cently suggested that the fifth moon of Jupiter is the result of the capture of a 
comet by the planet. Is it not possible that some of the moons of the giant 
planets may have been comets taken on the wing, so to speak, and subsequently 
transformed into satellites? 

May not the movements of large comets passing through our system, hundreds 
of thousands of years ago, account for the backward revolution of the satellites 
of Uranus and Neptune? In the satellite system of Uranus, which apparently 
contradicts the theory of the nebular hypothesis, the plane of the orbits of the 
moons is inclined at an angle of 89 .2 to the plane of the ecliptic. We know 
that the inclinations of the orbits of the comets range all the way from 0^ to 90^, 
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Now, putting these twn Tacts togothor, wa may see, first, that if the moana ofM 
Uranus and Neptune were formed in harmony with the nebular hypotbeois. they I 
acquired their anomalous backward movement of revolution around their pri* I 
maries through the proiiniity of one or more large comets that at the time of th» 
change were paesiog through our eystem; or. second, tbe comets moving along 
orbits that were at certain points close to the orbits of the jiIaaetB were so com- 
pletely captured aa to have their cometary orbits destroyed, and the; themselves 
traDisformed ioto moons, ever after to exist as moons or comet satellites of Uranus 
imd Neptune. In this manner, comets traosf or mod iDtomuoasor cometsatellitea •! 
would, by the superior attraction of the planets and their proximity, neMsaarlly ' 
change the character of their orbits from that of the parabola to that of tho 
ellipse. 

Farther, instead of revolving around both the Bun and their captors, as many i 
of theoa cow do, with tho Sua ia the principal focus, the comet- satellites would ' 
move as do the moons of Jupiter and Saturn, merely att^ndaots iipoo their pri- 
insriesaatbe latter revolve about the Sun. It is pertinent to inquire how a comet, 
With a tail 50 or 100 millions of miles long, can be changed into a moon-like body, ( 
The nebular hypothesis tells how plauetsand satellites are formed out of rotating 
masses of nebulous matter; how n portion af that matter is thrown off, of which 
a controlling bentral mass haa powttr suffici(>iit to attract to itself all the other 
particles belonging to it ; and how there results from this operation a compact 
body like that of a moon. A comet has a nucleus from which extends a tail 
longer or shorter, as the case may be. Near to and under the tremendous attrau- 
fctoo of a (^^ut planet, the motion of the comet in its orbit will be set up; an 
attraction will begin to be exerted upon that part of the tail nearest the nucleus, 
And a drift of cometary matter started at nnce toward the now more powerful 
center of attraction located in the nucleus; and this attracting force will increase 
aa long as the cometary matter of the tail continues to flow toward the bead, 
fortions of the tail may be lost in space, to be ever after invisible, or to become 
^ meteoric swarm. 

When our solar system was still in a nebulous condition, and rings of matter 
were beginning to be thrown off. In all probability nebulous patches or wisps 
became disengaged, some from the original nebulous field, and afterward some 
from the planetary masses; and these ia time began to eiert a powerful influence 
upon other portions destined to become satellites. The disturbing effects of the 
nebulous wiaps exerted in every direction were sufficient to produce the back- 
ward movements of some of the moons. 

This theory of necessity implies that the comets or nebulous patches may 
have t>een in that early formative state vastly more numerous than now, and of 
greater maes und density than the satellites themselves, or rather the maases of 
wtiich tho satellites were formed. Otherwise, such wonderful 'results could not 
have been produced. It may be supposed, too, that the nebulous patches or 
nriBps referred to were assisted by immeuso cometary bodies that have not yet 
lost much of their matter by disintegration. The interplanetary spaces may 
have been full of nebulous wisps and comets, each working out its own destiny 
and influencing the destiny of its aeighbors, at the time of the world-making ot 
uur system. .4n examination of the aebuta: in Caaee Venatici, in Virgo, in 
Orion, and of the wisps around the Pleiades, will show almost beyond a doubt how 
suoh wisp-like and cometary forma do their work. The well-known law of a 
moving body — that it will continue to move in the direction given it by the 
origiDal impulse just so long a» it remains solely under the control of that i 
pulae — is universally true ; but when acted upon by some other force not in t 
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same line, its direction will be changed, and the body will move along the resalt- 
ant line. So it was with the nebulous patches that afterward became plmnets 
or satellites ; but those that failed to materialize as planets or satellites, as well 
as the comets that were not transformed into cometary satellites or meteoric 
swarms, escaped from our system, and so doing left their impress upon some of 
the members of the solar system, as in the case of the moons of Uranus and 
Neptune. Their size and number would find better conditions for producing 
anomalous results on [those far distant fields of space than their diminished size 
and number would find hundreds of millions of miles nearer the center of the 
nebulous mass about wnich all were revolving. 

The disturbing force, however great, that was exerted by them was not power- 
ful enough to draw the satellites away from the grip of their primaries. Suppose 
some great attracting force should appear in the midst of, or near to, the Jovian 
system : At once the moons of that planet would be more or less disturbed ; their 
movements would be radically changed, or Jupiter might lose them altogether. 
A comet of immense size, such as Laplace suggested as a possibility, might even 
destroy the mechanism of the Jovian system entirely. The same may be said both 
of the Saturnian system and the Earth-Moon system. 

There lies between the orbits of Mars and Jupiter a belt of tiny planets, the 
so-called asteroids, of which more than 400 have been discovered, sfnd to the list 
of which new ones are added every year. Whether they came into existence, 
each as an independent body, or all were formed originally out of the nebula as a 
single planet, like the Earth or Mars, and then by a series of explosions, first of 
the planet itself, and then of the fragments as they were hurled in various direc- 
tions into space ; or still in the form of a planet, it was struck by some immense 
body on its way through the solar system from the depths of space — a comet or 
other unknown visitor — it matters not. Some of these little bodies have great 
eccentricity of orbit. Liberatrix, the 125th of the asteroids, discovered by Pro- 
fessor Henry in 1872, is, when nearest the Sun, 184 millions of miles distant from 
that luminary, and when farthest the distance is increased to 380 millions, mak- 
ing the longest axis of its orbit vastly greater than its shortest. iCthra, 132d, 
discovered by Watson in 1873, is a little over 149 millions of miles distant when 
nearest the Sun, and 333 millions of miles when farthest away. The longest axis 
of ^thra is at least 184 millions of miles longer than its shortest. 

The inclination of the orbit of ^thra to the plane of the ecliptic is 25^, a little 
greater than the Earth's obliquity. Now, when Mars is nearest to the Earth, at 
the time of its most favorable opposition, the planet is distant from the Sun 128 
millions of miles, and when farthest from the Sun, Mars is 154 millions of miles 
distant. But the inclination of the orbit of Mars to the plane of the ecliptic 
differs considerably from that of the asteroid ^thra. Let us compare the dis- 
tance of Mars wiien farthest from the Sun with the distance of iCthra when 
nearest the Sun and ascertain if possible the probable results of such an investi- 
gation. The following table of measurements of the orbit of Mars, as given by 
Holden, and the corresponding one for the asteroid ^thra, compiled by Mr. D. 
P. Todd, of Amherst College, will assist in reaching a conclusion: 

Nearest the Sun, Mars is 128 millions of miles distant ; ^thra 149 millions. 
Farthest from the Sun, Mars is 154 millions of miles distant ; ^thra 333 millions. 
Eccentricity of orbit of Mars is .093; of ^Ethra, .38. Inclination of orbit of Mars 
is r 51'; of ^thra, 25 . 

The great eccentricity of the orbit of ^thra as compared with that of Mars, 
taken in connection with the nearest distance of ^thra to the Sun and that of 
Mars when farthest, will show that if the two orbits were in the same plane that 
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of ifithn would ioteraect that of Mtu« at two poiuta and at various times, once 
certainl]' when Han would b« paaaiug aphelion and the asteroid perihelion. 
The accompaDTing figure will illustrate the supposition, the pluie of the paper 
representing the plane of the orbits. 




ris.i. 



AnTwtaere to the right of the Sun's place. Mars would exert, a tremendous 
pull on the asteroid, and eapeciail}' so at the points of intersection. But as the 
orbit of the astercHd cuts the plane of the ecliptic at an angle of 23", and that of 
Mars at an angle of 1° 51', then the probability that the planet and the asteroid 
will pass through the plane of the ecliptic at the same or nearly the same time, 
and at points relatively the same, as if both in the Bame plane, will be somewhat 
diminished, but far from vanishing. 




rig.n. 



In figure II the plane of the paper represents the plane of the ecliptic, the 
large ellipse the plane of the asteroid's orbit, the small ellipse the orbit of Mars. 
Itis clear that notwithstanding the great difference between the angle formed by 
the tntersectioD of the orbit of the asteroid and the plane of the ecliptic, and that 
by the intersection of the orbit of Mars and the plane of the ecliptic, there will 
come a time when tbe planet and the asteroid will get very near each other. 
Then the attraction of Mars at such close range, will be sufficient to change for- 
ever the direction of motion, and the plane of the orbit of the asteroid. What 
will then be the fate of ^thra? Under the conditions named, the asteroid will 
be traDsformed into a moon revolving about Mars as its primary, and bo consti- 
tuting one of the family of tbe planet. 

However many asteroids there are, or whatever tbe width of the asteroidal 
belt is, it may be considered probable that there are hundreds or perhaps thou- 
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sands of them so small as to be iDvisible even with the best tetoscopes, many of 
which move io orbits quite adjacent to the orbits of both Jupiter and Mars. Not 
only may some of them become satellites of the two planets, but there may be 
satellites of the two, invisible as yet, that were onoe asteroids pursuing their way 
around the Sun, influenced by the perturbing influences of either Jupiter or 
Mars. The asteriodal belt may, for all we know, extend all the way from the 
orbit of Mars to that of Jupiter, and the liability that some of them should be 
captured by their giant neighbors becomes almost, if not altogether, a certainty. 

Then, if all the foregoing be true, it may be affirmed with a reasonable degree 
of probability that the two moons of Mars, Deimoe and Phobos, at one time in 
the far distant past were members of the asteroidal group. Their size also 
seems to indicate their origin, one of which, the larger being not more than 16 
miles in diameter, and possibly only seven miles. The time of revolution of Pho- 
bos, the inner moon, is 7 hours 39 minutes. That is to say, it revolves about 
Mars a little more than three times every 24 hours, and presents all the different 
phases of new moon, first quarter, full moon, and last quarter, at each revolu- 
tion. Young says that *'this rapidity of revolution raises important questions as 
to the theory of the development of the solar system, and requires modification 
of the views which have been held up to the time of their discovery. If the 
nebular hypothesis is true, a shortening of the satellite's period or a lengthening 
of the planet's day must have occurred since the satellites came into being." 
Now, a shortening of the satellite's period of revolution indicates that its orbit has 
been contracted to smaller dimensions ; and this shortening may have been going 
on for a long time, so that at the time the shortening began the satellite was far 
enough away to be in the zone of asteroids ; in fact, an asteroid itself. 

The conclusion, therefore, which was referred to in the beginning of this dis- 
cussion, is that, owing to the proximity of the asteroidal belt, the intersection of 
the orbits of Mars and JEthra, the small size of the asteroids and the moons ol 
Mars, the red planet captured its moons from the asteroidal group. And, if this 
be so, then Jupiter some time in the past has done a like thing. 

The future, supplied with more powerful telescopes and appliances, may re- 
veal to our gaze more moons still revolving about the two planets, of which some 
were captured, and since that time have been playing the role of satellites. 



NOTES ON INJURIOUS INSECTS. 

By S. J. HcNTBB, Lawrence, Kan. Read before the Academy January 1, 1897. 

The year just closing has witnessed the recurrence of some familiar insecl 
pests, and the presence of forms strange to many because of previous scarcity -in 
this locality. 

The notes that follow are based upon correspondence received at the depart- 
ment of entomology and upon field observations made by members of the depart- 
ment. 

Army-worm (Leucania uni punctata). 

First appearance in state, 1876 ; again, 1891. This year present in damaging 
numbers in Douglas, Leavenworth, Ottawa, Brown, Harvey, Cloud and Ells- 
worth counties. 

The worm is the larva of a fawn-colored moth of variable size, average having 
wing expanse of an inch and a half. Front wings freely sprinkled with black 
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dots. Back of c 



T of each wing is the characteristic white spot. The hind 1 



The eggs are deposited upon dejtd graBS and old stubble between Btalk and] 
base of leaves. Some adults emerge late in the t»ll ; the majority, however, np-'l 
pear early in the spring. When newly batched the larva is dull white in color J 
When full grown its general color in diDgy black with Sve light longitudinafl 
Btripes. The common name cornea from great multitudes moving in one direc- J 
tion. The traveling habit is not instinctive, but forced by scarcity of foo 
brought about by presence of large numbers. 

Among the remedies for checking this pest are burniog old grass, etubble,.] 
&Dd old trash liable to form receptacles for eggs and hibernating larva-. Doubt- ] 
leBB the custom of burning all grass lands in this state in the years of early settle- 1 
meat accounts for the comparative absence of this worm, Ditching and fencioffl 
will prevent the progress of worms from one 8e)d to another until they may iM'% 
destroyed by crushing. While this enemy of agriculture is legion, it is pleas 
to note that its natural enemies are many. So effective are these predacious i 
parasitic insects * that the larvie often disappear before they have become ready 
to pupate. 

Wheathkad Army-worm {Leucania albilinea, Guoni5e|, 
Numerous reports of the ravages of this insect came from various iocalitiea lit] 
the northern and western parts of the state during May and June. Uodge Bro 
wrote Jrom Abilene " The ground is covered and they are doing great damage." 
John E. Frost, land commissioner of the Santa Pe railway, estimated the damage 
over central and western Kansas to the wheat to be from 1 to S5 per cent, of the 
crop. The other reports were alike in tone. 

The adult insect is a moth expanding about 1}^ inches, front winga pale straw, 
bind winga satiny white. The larva, a brown and pate yellow caterpillar, feeding 
at night, eats the kernels out of the head of wheat, leaving a head of chaff. The' 
casual observer will first see an abundance of chaff around the foot of the plat 
"^tappears about (Riley) the time wheat is in the milk. Its first recorded appear- I 
n this state was in 1BT6. 
' Prof. J. B, Smith, in Jn»cH Life. Vol. \ 
QtoBe creatures against which we are mori 
that I was able to give to the farmers waa [* 
they possibly coul 
B placed 



proportion of these larvffl 

fact that so large a proportio 

to ascertain, lessen the injuri 



189. 190. Bays: "This if 

m helpless; and the only advica 
o harvest their wheat just as soon as 
I. The advice was followed very generally, and a conservative 
1 the damage done was 10 per cent, of the crop. A very largo 




1 paraeitizetl, principally by a tachinid fly, but the 
was parasitized did not, so far as I have been able 
i sustained by the farmers in the least." 



CaliMoma wtlcoil. Lee. 

Cicindela repauda. Del. 
Elapbnu rusoarfus, Say. 



HarpaluB penusylTa 



miUtarfs, Walsb. 

FaniomachDs mloiniiu. Walah, 

lohooamoiileaaiiaiB. 



02 ICAMb4.6 ACADEMY OF BCISNCS. 

t'oiuatT J^tan-VAnsttruAjAU ' VH&ioeatnpa •^/uortteo, 

From Xb/t mjiith^stmusm yorUoti of the BtKte. nosi^h' Caamtaiiqiim and Eft 
cuuutkMo. couMr i-t^iiufUi iif the dtsfuiistioD of both iorast sod aiqvle tip e s by m oil- 
erpiliiM' for luMT^y ufikfiuwu ib thoM* localitieB. fipecmiBiie asnt to ihit departmeiEt 
wri^re reooguuM^ ^it> tht^ lorMit tent-caterpillar. 

'J^he <4$gt$ firimj irUioli the woroi hatches are dflposited by the moth, aboot thff 
middle uf Juue. iv kxywa Hurruuodioi: the twig at an equal depth, ttxt ends of 
th<* «;%iiudri<^i luiMK beit^ itquaraly docked. Thk egnare endmg enablee m to 
diHtiiigauib tUk iummst clear iy from the apple-tree tent-cBteipilhEr {CliftioeampoK^ 
u ti^rUytjLitM Harfi0i. who#e e^ luaeBee taper gradually down to tiie twig. I caU 
e«pe<;uii atUHitktJ U> thk> lact here, amce in the «^g state our best opp ur t un ity 
tor preveutKHi o<:cure. Th^ ei^g^ is each mass number about 400. In color they 
ar« crttaui rUite. l^he tuae^ is ^laped similar to a tmncstBd cone slightly 
i:outtd«^ at the Ut«e. .K^i^ ture protected from tdie weather bj a farown varnish. 
The ouiMi r^iuaiut( iidiHiausi^ed over winter, during which time the^ are easilT de- 
Uxrted upoii the k^fttlMftt Ueeis. 

The y vuoi^ haV^ij f roai thic xnasc about the last of idie followmg Mar^ ; and, 
thougb t;he i/\KU< uta/ iK/t have opened, tiiese little creatmvs are wonderfnlly 
hMJr*iyt 4-afj Cutft for iwv or three week« if need be and wiliistand mnc^ indement 
w*tathAir, ^*he f uli^rowii caterpiiUu' ii pale blue, tinged on sides witii gray, and 
<evw> whiM-e «priiukl*?d over with black dote. It measures about an inch and i 
hMJ/ u/ iivOj^tb . The <>>iuuikoiu name arises from the little web or teot fipnn by the 
Jiarvtt M) Um' ijM^-^M i*jrk. lUMrtt they lire in oompanj<, moving out from time to 
iitu*^ V/ Uj^4 Mj/^ »urrouu<iuig leaves aod increasing the siae of l^ieir hafaitatians 
as ^M^y ^t*/)iif . 

'IV' a'titlviaJ i-i'iAM)dies are destroying efSg masses whererer founds spraying 
jj^v4.^ w'fih i/M^Hi |/Mr|/le *fr l^aris green, destroying caterpillars ooUeeted in 
ii^tr 'IV' t*yM i'^iM^Uve r^Himiyt hr/wever, is pruning off in Hie winter time the 
0^imh ^i^'U^ W^ i^ MMMti^ m^fu XJ^nn twigs of the leafless 



in tXii »j/j'>iJK ^'^ wnW visltM<i a number of orchards almost defoliatod by the 
»mu-il i/ia;ia}Jj i/M'*t^M4V^^|( W'Hrm, The worm is about an inch in length, traTels 
^iih [^M/ijiuy ujjM/t^, atifi wheri <ilstuHied lets itself down from the limb by a 

'yhi- w)ii(rU^M^ fcii^Mk' Umutiii in spring from chrysalids which have passed the 
^HiiAj liJ <^J^' i/i'^^iii^i, »^hd mnm lieposits it^ «>ggs. These hatch about the time 
\Uc U-ii\*-* \^hU)Ui ivitm iim l/u<1| iin<l iir^ full-fed, ready to pupate, the latter 
puit of Mii>. 'iin* iij;|/Lu i'lop \n north (;<*ntral counties was seriously affected by 

A<n'>nf/ liic <JiiH>> ii oirJitis, t^i^rnying, with either London purple or Paris green, 
liuihiM '^''' ^^'''^^ '^'^ '^'^^ wh<.*n Im vu« nni most lictive, is the most effective after the 
woriM hiii' iip|>i'iii<-<l on (1m^ Xitam. 

liHiiiciti fonniMl l;y Hunill loljtt of rtiKs pliuuHl around the trunk of the tree a 
fii.it ui H" fn>iii thtj t'luinMl, Mittn frm^ly luuitcMl with tar, prevents the ascent of 
tho wini/lctirt fcniulu ti) thipodil t^KtiN and, latnr, tho larvao to feed. Spraying, how- 
o\in, at thin (inM> tdoivi^rt Iwu iiin-ptMHH. In addition to destruction of canker- 
WiHiu, i1m) yonng nodlinK ninth wnrni is also dorttroyod in the flower of the 
for(ln*innin({ applH. Tho i|Uidi(y of tint apples gathered from orchards so sprayed 
undor tliroftiiM) of th» dttpaitunnd was hi^ldy Matiafactory to the owners, who 
oouuuonttui frt^oly nintn absoncu of wnrniri in nnitnrt^ fruit. 
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Elu-twio GiRDLBH (Onctderet cingulatug. Say). 

Shade trees, prominent among them the elm, were liberally pruned this fall I 
by this iaduatrioua wood-cutter. Its presence ia made known by the numbers of M 
Bmall branches strewn beneath the trees. In these branches are to be found thft I 
eg^ deposited tiiogly at the ba.<ie of the twl^ beneath the bark. This insect nas J 
reported at work in AtchiaoD, Dicklason, and Douglas couaties. 

A number of the adults were kept in the laborat()ry during their working k 
son this fall, and careful study made there, as well as upon affected treea on t 
campus. Mr. P. E. Parrott, a student of this department, has givec this subject J 
special atteDtion, and will report fully later on. 

CHiKCH-Buca {Blissus ttpui-npterus, Say). 

The Ufe-history and the destructive habits of this insect are too well known 1 
to require further description. The department has continued the diesemiDatioB' 1 
of the infectious diseases. Repeated demands from some localities each year 
and highly satiefactory reports from a great majority of farmers using the remedy 
are gratifying to the department. While tio further funds are at hand for the 
prosecution of the work, the department has decided to continue the work and 
render still effective aorjice to the agriculturists, the only requirement being 
that all demands for infection be accompanied by postage for delivery uf diseased ^ 
bugs. 

The above is a brief summary of the work of the moat destructive inaecta | 
during the past year. Theae lilliputiaos are enemies well worthy the attention a 
every agricultarist. While many points are familiar, there is much to learn ii 
order to more successfully cope with them. The department will highly appre- 
eiBte reports and coiiperation of the Academy and others interested in making 4 

I desired knowledge more complete. 
NOTES AND DESCRIPTIONS OF MYDAID.E. 
r B. W. WlLLiSTON, Lawreneo, Kan. Bead (by tiUo) before tho ilcad»iDF JaDOHrT 1. 1! 
Collections of Diptera, even large ones, rarely include many specimens or I 
Rpecies of Myitnidir. The extent of individual variation is, in consequence, not ] 
well known. I have had the opportunity of studying most of the known genera I 
and nearly 30 species. Much of the literature is inaccessible to the general s 
dent. 1 trust, therefore, that the following tables of the North .\merican species I 
irill be useful, notwithstanding that they have been in laree measure compiled ] 
^^frop the often incomplete descriptions; 

^^HBlroiild coll attention to the fact that the sexes differ very markedly in c 
^mSb in this genus, and I suspect that the species described by Osten Backes J 
from females may not in each case be dietinct from those described by Loew I 
from males. 

1. — Black, legs for the moat part black , 8 

Luteous or reddish, lega yellow or rufous 3 

2.— Proboscis short, the labella not incraesate ; first j)oaterior cell closed ; 
femora black, the knees reddish ; wings blackiab..fenu(/)fiALioew|malQ). 
_ Base of hind femora and their tibite light yellow ; wings cinereous hyaline ; ^^^1 
first posterior cell open i]eTiOMiR\iiy&'v Vm:«fi:^. ^^^^| 
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3.— ProboflciB long, the labella small ; thorax browaish red with yellow stripes ; 
abdomen with yellow bands ; legs rufous, base of hind fem(»^ whitish ; 

wings with a yellowish tinge sponsor O. 8. (female). 

Proboscis short 4 

4. — Luteous, the abdomen black -fasciatef labella incrassate, legs yellow ; wings 

brownish, first posterior cell open pantherinus Grerst. (female). 

Thorax and abdomen red or brownish red ; legs pale rufous ; wings with 
a pale brownish tinge brachyrrhynchus O. S. (female). 

Leptomydaa brachyrrhynchus O. Sacken. A male specimen from Mexico, 
which I refer to the present species, is black throughout, the abdomen shining, 
with the croHS-bands distinct. The legs are brown ; the hind pair black, with the 
basal half of tibiua and femora light yellow. The humeri are yellow. The wings 
are nearly hyaline. The species, it is seen, must be closely related to L. tenuipes 
Loew. 

L. pantherimis Grerst. For the male of this species, compare Williston, Trans. 

Amer. Ent. Soc., xui, 291. 

Mydas. 

1.— Hind tibiw without spur parvulus Weetw. 

Hind iibiw with spur 2 

2. — Posterior marginal cross-vein present 6 

Posterior marginal cross-vein wanting 3 

3.— .\bdominal segments uniform in color senilis Westw. 

Abdominal segments marginated 4 

4.— Mosonutum ferruginous, with a broad black stripe in the middle, 

basalts Westw. 

Menonotum and antenmv black 5 

5.— Hair of the face white (compare M. gracilis Macq.). . .annularis Grerst. 

Hair of the face black subinierruptus Bell. 

C. — .\bdomen black or blue throughout 16 

Al>domen with yellow or reil markings 7 

7.—Alxiomen black with one or more of the anterior segments red or yellow. 8 

Abdomen otherwise marked 11 

8.— Setx>nd segment only of the abdomen red 9 

Second, third and fourth segments reil 10 

9.— S*HX»nd segment red above, only clavatus Drury. 

Second segment red abi>ve and below audajr O. Sacken. 

10.— Fatv clothed with yellowish hair fufvifrons lUiger. 

Fatv clothed with black hair cleptes O. Saclren. 

11. -Abdomen ret! or brownish red, with black spots 12 

Abtlv^men with some or all the segments margined with yellow 13 

12.- -A Women with a median spot on each segment fnacuUt^ntris Gerst. 

.\Klv>men usually with a black spot on each side of the segments ; thorax 

vittate . i> utraU* Geret. ' tnifitaris Grerst. 

13.--Sev\>nd and third abdominal stegments with a posterior yeUow band, 

intrrmptu* Wied, 
chry<i.MfomH4 O. Ssckeii. 

P».>s:^riv>r sv^meats ai*s> maiYinatevI with yellow. 14 

II. — Anienna? of the usual structure 15 

Laru*ll!i of antenoje longer than three preceding i.nnts t^v^ther« broad- 
est at hade compare Ji. ;?r.n»,7ix Macq.t P^i^^lm* Willist. 

IV - R^ii«h. I<«s reddish }Hi;.*hygMiitrr Wecetw. diialet. 

Hiaek. ieies biack quadHiiHeatm* WilL 
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16.— Legs black 19 

Legs more or less red or yellow 17 

17. — Legs wholly yellow falvipes Walsh. 

Legs in part black 18 

18. — TibisB and tarsi yellow , tibialis Wied. 

Hind femora largely or wholly red; thorax red tricolor Macq. 

19. — Abdomen with more or less yellow hair or pile 20 

Abdomen with black hair or pile only 21 

"20. — Abdominal segments, 2-5, with a broad band of short, appressed golden 
rufescent pile, not concealing the ground color when seen vertically, 

chrifsitea O. Sacken. 
First two or three segments with yellow hair ; alulae conspicuously 

yellow dive8 Westw. 

^. — Wings nearly hyaline crassipes Westw. 

Wings yellow or brown rubidapex Wied. 

lavatua Grerst. 
xanfhopferus Loew. 
decor O. Sacken. 
cnrbonifer O. Sacken. 
bitceniatua Bell. 
luteipennia Loew. 
simplex Loew. 
MYDAs/M^v*/>on« Illiger. A single specimen, from Florida, in the University 
•collection, agrees well with lUiger's description; less well with Wiedemann's, 
though I doubt not the species is the same. 

Mtdas decor O. Sacken. Two specimens, from New Mexico (F. H. Snow) and 
Venta de Zapilote, Mexico. 

Mydas basalia Westwood. Numerous specimens from New Mexico ( F, H, 
Snow). Westwood 's description leaves no doubt of the identification of this 
well-marked species. 

Mtdas carbonifer O. Sacken. A single specimen from Chapada, Brazil, I 
refer provisionally to this species. The specimen agrees with the description, 
save that the interior of the cells of the wings is distinctly lighter colored, and 
the claws are not reddish. There are some whitish hairs on the face. 

Mydas rubidapex Wiedemann ; Brauer, Syst. Zool. Stud. pi. f. 2. Three 
specimens, from Mexico. One, a female, has the antennae black, with the bul- 
bous portion of the lamella yellow. This same specimen has the anal angle largely 
whitish. The others, male and female, have the first two joints of the antennae, 
only, black, and neither has any whitish color in the anal angle. In all the 
specimens the abdomen is deep black, without distinct violet or blue luster. A 
single si)ecimen from Yucatan has the alulae black, but the abdomen is deep 
violet. I discover no other differences. 

Mydas dives Westw. Five specimens, male and female, from Brazil, appear 
to belong to this species, especially characterized by the light yellow alulse, which 
show very conspicuously in the folded wing. The wings are yellow, with the 
posterior part yellowish hyaline. The abdomen is brilliant blue, with yellow pile 
at the base. The specimens vary in length from 38 to 50 millimeters, but they 
are not nearly so robust as that of the species mentioned below. 

Mydas sp.? A large specimen from Mexico I at first thought might 

4>eloDg to a variety of dives, and I am not sure that it is distinct. The ^ 
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are ferruginouB, as in ruhidapex^ but the alals and anal an^lae are yel- 
lowish white throoghoot, or the alul» for the larger part. The abdomen is 
black, with scarce a trace of the bluish color, and there is no yellow pile at the 
baso. Haron Oston Backen identified a specimen from Mexico as dives difPeriDg- 
ohiofly from nihidapex in the color of the alul». In rubidapex the abdomen is 
black, or is so typically, while in dives Westwood described it as blue. A speci> 
men from Vucatan, mentioned under rubidapex, holds an intermediate posiiion 
betwoon this and the two other species, if species they are. 

Mydam Mp.? A single female specimen from Ohapada, Brazil, I cannot 
hwatn. It is, I boliove, the largest specimen of a dipteron ever recorded, meas- 
uring 50 tnlllirnotitrs in length with a spread of wings of over 100. I cannot iden- 
tify tho f)roH(tnt H|M)cios with M, heros Perty, inasmuch as there is no yellow 
pilo on th(t alxloniDn and the abdomen is deep black, not blue. The wings sre- 
doop brown with tho |K>Ht<)rior part yellowish. The lamella of the antenna is red. 

MvDAM <7rir//i<v//i/M, n. Hp. Female. Black. Lamella of the antennae moder- 
ftt4ily dlliiiiMl toward tho extremity. Front with black, the face with white hair. 
MnMniintuiii m(Nloriit<«ly shining, with seven densely white pollinose spots, situa- 
tt^d ono nithor hUU> of thi^ ruiddlo, in front, one on each side above the notopleural 
Miittiroi II tiilntito ono in front of each post-alar callus, and a larger one in front of 
tliti iiildillo of tho «((*utollum. Pleurae whitish pruinose; a tuft of white hair on 
thn htnd (Mixm. Abdonmn Mhining; first segment with loose white hair; second^ 
thin I utid foiirtli sogmtmtM mirli with a broad band of light golden hair, closely 
apprttHMinl ami (muiiImhI ovitwnrd, ooncoaling the ground color. Hind femora 
lUiHltiriitoly thloUiMunl ; hind tibto with a spur. Wings nearly hyaline, slightly 
brnwiilMJi In tlio (M)Ntu) and Huhoostal cells and distally; posterior marginal vein 
|irt«Hon(. UMttfth, IH) ^ unn. 

Olio Mimolmon, (^hapntla, llnuil (11. 11. Smith). The banded abdomen and 

olonr wtnifM onuily diittlng\ilMh thlii s|HH*io8. It is nearest related to M. chrysUeB 
O, H. 

MfiiiitH vitttih^H Maoi), ( prtMH\) ; ? M^t/das rufiventris Macquart ; ? Mydas^ 

It i« not At all iiuprt>)kabio that tho aUwosynonjk-my will be found to be correct; 
it *^\ tho M(HH^it>« ulumUl l>oar tho immo 9*uHvrtktris Macq. The species is very 
variablo, t^H I h^vo Mtattnt olnowhoiv, Tho hair v\f the face and front in my 
j»jHH^imo»\H ist \olK»w» 

MwxvH v/««u«fW»*m<^«ilUjt, II, up, Ma)^, Hiaokx Tho narrow frontal orbits and 
lh« *kl^ vvf iho (^iH^» oxtoiuliiii* t\^ tho r\H>l \\f tho antennie above, densely yel- 
K^wi;^ ^rt^v |xvlhiu>aio ; pUo of faw» fiwiit aiul \Hviput ov^ry where white. Lamella 
\xf Aiii«»tu^' K\Mi*kloMit^(\ oNimmUsU os|iial t\« aU^it twwihinls the length of the 
Ihirvi isuut M^i«i»^MVv^timi o|^'t^^^« ^^<^^ two Uiio^r slrii>ec^ and the narrow lateral 
uwwr^tv-* «^:ht i;T<^\n<h vo\io\v |\vlUiuv«»o; himiori whili;^ dust^. Pleurae gray- 
Mh i^vluNisiex ^tit^ |^^^l^^|^io^l^^ Aud v>v\i%^ \\ uh whitt* hair* Abdomen shining 
KaK^^s ?b.e ',A3t^<Ai u\At):u\« \xf Iho AiilorixMr !iOii;moi\^t a»Kl thw posterior margins- 
^^^taI > >^"ow. \.iXHK.A»*k ihr\>\\^hvHU, with whilx* hAir : pulvilli brown ; hind 
liVi^ ^V^Tcwl \X'v',^j> t\r\^wi\iAh, viAvWtM i« hxNfe^i c^»,\l AA>r>^ ihe reins; posterior 

r^-^^e *t>^.^?.b^t»dk Mi'vv^v , tt U Suulh t'tt^ sju^cvVnt oiarkings of the 
wiwixx^ ^ ;. :j.^»jo tv ^^^t^o* v>4»^itM>zAi\si. Wn^ f^tv^^^ ^^'•x'tctt^as thec^ are three 
<Mibfr^ ^*ai i'i't nk'U't jkv<Ai.\iW^ ihj^i ^Ut!^*; ^n^o ^v' '^^'^ |Sfvt»ftN>f %.^ ^Kioipleto yel- 
dkw jb^Nii.Mi;z:jL iMkSvW. jcv.i -ti>i ^aviv^ ili^ <^K^':.kUN^\ Assst'^ iHt^ »fck)dK both aboTe 
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I below, red. A Female from San Bias \a larger (30 mm.), ftod haa the J 
lomen broader, with oarrow, complete bind margins to the aeKracnta. If the | 
irscic stripea were present, thej have been wholly obliterated. 
Johneon has recently stated that .If. incUan Macq. is the same aa M. pac/ij/- . 
„-ater Weetw. If this be the case, the present sxtecies cannot be M. incitiu 
very brief description of which might poaaibly apply, except for tbe tboracic I 
stripes. 

MvoAB annulii^ornis Westwood. Male and female specimens from Mexico I 
agree fullj with Westwood's description. The hair of the face in both s 
black throughout. Gerstaeeker believed that annulicornU is the same as t'isia- j 
ceux, which has white hair on the aides of the face, The species are i 
probability distinct. 

Htdas eingulatus, d. sp. Female. Differs from M. notoKpilua Wied. (or \ 
what I identity us noto»pilw<) in the ftnt«Dnie bfting longer, in the wings beinf I 
dark brown anteriorly, and in the much darker legs. In M.nolo'pHut 
antenna are diatinctly shorter than the thorax, while in this they are fully J 
as long. The lamella is not longer than the third joint and is less dilated. The ] 
Face is more protuberant below, and, e.ieept the margin, is deep, sbioing bluek, 
with short, Bpatae, yellowish haira on the lower part. The antennie are deep 1 
black, save the expanded portion, which is deep red. The tour anterior ft 
are pitchy black, the hind pair deep black. The hind femora are more dilated , 
than in the following speciea. The wings are deep brown in front, the posterior 
part yellowish hyaline, the veins broadly brown. Ijength. 20 mm. 

One 9|)ecimen, "Shore of Rio Paraguay, below Concepcion, Dec. Forest, i 
BTOuod." H. H. Smith. 

Mtdas noiogpiluD Wiedemann. A single female specimen, from Brazil, seems 
to belong to this species, though it shows differences from the description. The 
antennie are in large part reddish, the middle of the face is yellowish, the abdomen 
ia less dilated than is figured, the wings are only slightly clouded with brownish. 
The antenniB are shorter than in the preceding species, and the lamella is consid- 
erably dilated. The hind tibia' are without spurs. 

DOLICHOOASTEB. 

Dolichogaster ioplera Wiedemann (brrvicomig Wied.) Three specimens, 
Brazil. They agree well with Wiedemann's description, but the generic charac- 
ters giren by Gerataecker are faulty. In none of these specimens do the branches 
of the forked cell unite before joining the Hrst vein. In one siiecimen there is a 
marginal cross- vein present. 

EcTlfPHfS. 

Ectyphus 'mi("'/ru« Williston. This speciea was described from a female s]iec- 
imeo, which seemed to show all the generic characters of Ei^typhuB Gerst,; that • 
is, the presence of a circlet of spines at the tip of the abdomen and the absence of 
spurs on the hind tibia>. A male specimen which I believe belongs with Ibis 
species, notwithstanding the very marked difference of color, has a spur on the 
hind tibife and a prominent, free hypopygium. E. pinguU Oerst., the typi" of 
Uie genus, from Africa, has the hypopygium concealed. I can find no other ge- 
neric dis tine tioo. however, and the erection of a new genua upon that one character 
would seem of doubtful propriety. The genus is nearest related to Lpptomyilfm, 
which baa the hypopygium in some species partly disengaged. Here ia another 
character, if more be needed, proving the relationship to the Apioceridie. Baron 
Oaten Sacken. notwithstanding all the evidence that has been brought to contm-^ 
tert his views, atanda yet quite alone in placing the Apiocetidai 9.^0011%^^ N 
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dsB. Chaetotactic characters are useful undoubtedly, but when one asserts that 
they outweigh all others, of whatever kind or degree, I cannot follow him. 

Ectyphus Townsendi, n. sp. Female. Head black, clothed with white pile; 
the convex portion of the face, except its upper part, reddish yellow; orbits nar- 
rowly white poUinoee, extending inwards on the upper part of the face. Antennse 
black, the lamella reddish yellow ; lamella about three-fifths the length of the 
slender third joint, elongate oval in outline. Thorax black, slightly pruinose; 
humeral and post-alar callosities reddish yellow; a spot on each side between the 
humeri and suture densely white, poUinose. Pleurae with similar spots on the 
upper part of the sterno- and mesopleurse. Abdomen deep, shining black ; the 
posterior part of each segment, both above and below, rather broadly yellow: a 
small black spot on each side of the second segment in the yellow margin. The 
abdomen is rather broad, gently tapering, the last segment longer than the pre- 
ceding one. Legs yellow throughout, slender, the hind femora not thickened 
< the distal part of the hind femora and the remainder of the hind legs are want- 
ing in the single specimen). Wings yellowish hyaline. Length, 17 mm. 

One specimen, Las Cruces, N. M. (Townsend). This species appears to be 
clearly congeneric with E, Umbatua Willist., though the absence of the hind tibial 
spur cannot be affirmed. It differs from the above-cited species in the more 
elongate antennae, the less cylindrical shape of the abdomen, and in the color. 
The male of E, limbatus is black, with the markings of the female, and it is 
probable that the male of this species will show a similar difference. 

Ceriomydas, gerin nov. 

Like Mi/dasj but the abdomen as in Ceria or Conops, The abdomen is 
pedunculate, much narrowed at the base, broadly expanded and acuminate dis- 
tally; the first two segments are tapering, the third cylindrical, with parallel 
sides, and nearly twice as long as wide ; the fifth segment is as broad as the 
thorax, whence the abdomen tapers to a point. The face is more produced down- 
ward than in Mi/das, and the labella are larger. There is a marginal cross-vein 
in the wings, and the hind tibiae are spurred. 

Ceriomydas fraudulentus, n. sp. Female. Head black, the sides of the 
face below reddish. Front with soft white pile ; face with two rows of soft, 
thick, reddish brown hair in the shape of a V, meeting at the oral margin. First 
three joints and the narrow portion of the lamella of the antennae deep brown, 
reddish along the under side, expanded portion of the lamella deep red ; lamella 
altogether about three-fourths the length of the third joint. Mesonotum black, 
but little shining; humeral and post-alar callosities, the scutellum, and the pleurae 
for the most part, deep red. First three segments of the abdomen red, with a 
slender blackish hind margin ; remainder black, but little shining. Legs red ; 
the upper part of the front and the hind femora, and a stripe along the front part 
of the latter, black or deep brown. Wings with the front part and the base deep 
brown, elsewhere hyaline ; the limitation between the brown and the hyaline 
parts on the outer portion of the wings is not diffuse, the line running from a 
little before the middle of the wing antero- posteriorly straight to the tip of the 
wing ; the first and second basal cells are brown throughout, extending diffusely 
into the discal and posterior cells ; the anal angle is less deep brown, and has a 
lar^e hyaline space along its middle; the alulae are largely hyaline. Length, 
^ mm. 

One specimen, Chapada, Brazil ( H. H. Smith). This species shows a remark- 
able mimicry of certain ones of Conops occurring in the same region. 
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ADDITIONS TO "THE GRASSES OF KANSAS." 
By A. S. HiTCHCOOK, Manhattan, Kan. Read (by title) before the Academy January 2, 1897. 

The following list includes epecies of grasses added to the herbarium of the 
Kansas Agricultural College since the reading of my paper on ** The Grasses of 
Kansas'* :* 

Andropogon halapensis (L.) Brot. Escaped through eastern and southern 
Kansas. 

Paspalum floridanum Mx. Cherokee county. 

Panicum agrostidiforme Lam. Cherokee county. 

Panicum colonum L. Grant county. 

Panicum filiforme L. Cherokee county. 

Panicum Unearifolium Scribn. ined. Cherokee county. 

Panicum pubescens Lam. Wyandotte (Mackenzie), Cherokee county. 

Panicum rostratum Muhl. Cherokee county. 

Panicum sanguinale ciliare (Retz.) Vasey. Cherokee county. 

Panicum sphaerocarpon Ell. Cherokee county. 

Panicum wilcoxianum Vasey. Riley county. 

Cheetochloa laevigata perennis Scribn. ined. Comanche county. This is 
Setaria glauca laevigata of authors. The heads resemble those of Setaria glauca, 
but are short, usually not more than an inch in length. The root is perennial 
and the plant is a native. It grows among the other perennial grasses along the 
river banks. 

Aristida dichotoma Mx. Cherokee county. 

Aristida gracilis Ell. Wyandotte (Mackenzie). 

Oryzopeis membranacea (Pursh.) Vasey. Logan county. 

Muhlenbergia sobolif era (Muhl.) Trin. Cherokee county. The specimens so 
labeled in the previous list are Sporobolus brevifolius (Nutt.) Scribn. 

Sporobolus argutns ( Nees) Kunth. Pratt county. 

Agrostis perennan8(Walt.) Tuckerm. Wyandotte (Mackenzie), Atchison. 

Danthonia spicata ( L.) Beau v. Cherokee county. 

Gymnopogon ambiguus ( Mx.) B. S. P. Chautauqua county. 

Triodia albescens ( Munro) Vasey. Kiowa county. 

Triodia stricta (Nutt.) Vasey. Crawford and Montgomery counties. 

Triodia trinerviglumis Benth. Chautauqua county. 

Eragrostis frankii Steud. Atchison county. 

Eatonia pennsylvanica (DC.) Gray. Leavenworth county. 

Poa sylvestris Gray. Cherokee and Leavenworth counties. 

Agropyron tenerum Vasey. Wyandotte county (Mackenzie). 

Professor Scribner has kindly determined some of the above species. Mr. 
Nash has called my attention to the fact that Muhlenbergia diffusa was pub- 
lished by Willdenow in 1797 (Sp. PI. 1, p. 320), and hence antedates Dilepyrum 
minutiflorum Mx. ( 1803). 

Paspalum floridanum. Crawford, Labette. 

P. mucronatum Muhl. Cherokee. 

Panicum agrostidiforme. Montgomery, Anderson, Comanche, Kingman, 
Chautauqua. 

P. colonum. Seward, Edwards, Gray. 

P. filiforme. Coffey, Pottawatomie. 

^Trans. Kan. Acad. Sci., Vol. xiv, p. U.*). 
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P. pubescens. Through eastern Kansas. 

Chastochloa laevigata perennis. Reno, Sta£Ford, Meade, Gray. 

Aristida dichotoma. Kingman. 

A. gracilis. Montgomery, Chautauqua. 

Mtihlenhergia capillar is (Lam.) Trin. Elk, Chautauqua. 

Brachyelytrum erectum ( Schreb.) Beauv. Wyandotte ( MacKenzie). 

Sporobolus argutus. Stafford, Edwards. 

Agro8ti8 elliottiana Schultes. Chautauqua. 

Chloris elegans HBK. Reno. 

Eatonia pennsylvanica. Montgomery, Cherokee. 

Poa sylvestris. Bourbon, Montgomery, Nemaha. 

Agropyron tenerum. Cheyenne. 



ADDITIONS TO THE FLORA OF KANSAS. 
By B. B. Smtth, Topeka. Read (by title) before the Academy Janaary 2, 1897. 

The past two years have been a very fruitful period in botanical work, 
collectors than usual have been at work in Kansas, and altogether it has be(*n 
period of unusual activity. The results of the work of the government collector 
Mr. Chas. H. Thomi>son, through the southern and southwestern parts of th 
state in 18d3, have been worked up by Prof. A. S. Hitchcock, and published by 
the Division of Botany at Washington, D. C, as a contribution from the United. 
States National Herbarium. 

Professor Hitchcock has explored pretty thoroughly the southeastern, south- 
ern, and, with his assistants, the southwestern parts of the state, and added 
many new plants to the herbarium of the Agricultural College. 

The writer has taken a second trip along the line of the Arkansas river from 
Hutchinson to Coolidge, at the west line of the state, and returned through 
Wichita, Scott, Ness, Barton, McPherson and Marion counties. The use of a 
bicycle and the usually splendid condition of the roads in the western parts of the 
state greatly facilitated visiting remote places. Much of interest and ^lue was 
collected and noted on the trip. A trip into Allen, Anderson and Wood<«on 
counties was also taken, and some important collections made. Add to this that 
some of the material collected on previous trips into the southwestern, western 
and northwestern parts of the state has been worked up ; though there still re- 
mains some work to be done in determining plants of recent and former collec- 
tions. 

Mr. Elam Bartholomew, of Rockport, Rooks county, has worked incessantly 
among the parasitic fungi, and has not only discovered many plants new to the 
state, but has discovered many that are new to science. A part of the results of 
his work is here given. 

Mr. J. A. Rich, of Ellis, has collected pretty thoroughly the plants of Trego 
county and has made some collections in Gove. Nearly 400 specimens have been 
sent down by him to the state herbarium from Trego county and 26 from Gove 
county. Among all these are several that have been hitherto unreix>rted, and 
most of these are given in the following list, though a few yet remain to be de- 
termined. 

Numerous plants have been sent in from nearly all parts of the state by people 
who were unfamiliar with them. Nearly all such have proved to be familiar or 
well-known plants, and the names returned to the senders. In case the planta 
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liRppened to be of economic interest, desuri ptbos and remarks concerojiig such 1 
tiare been imblistied in the Kan»a» Farmer. 

Tbe foUotving liat cuataina the nunie-t of plants published (or the firat time id 

tills Flora oF Kaoeas or Additioos; and in all caaes where Grat publication was J 

xniide outside the state, the place of such publication is given. Wbere do such i 

credit is given, this is Brat publication. 1 

Flowbbiwg Plahtb, \ 

— Argemone alba Leetiboudois. ( Hitchcock, in Bull. Kan. Exp. Sta., 
** Kansas Weeds," No. 3.) This has been in the State herbarium (or a long 
time, )abeli>d "Argr.mone plalyccrax L. 4 0." Botaniata seem disposed to 
recogniae two species of Argemone in this state; but the differencea are differ- 
ences of degree, not of kind. The furm^ are too near alike to be considered as I 
separate apsciea, or even strongly marked sub-apedes. Tde elder name is A. 
allia; the name A. plntyceraa must (all. ■ I 

1. Eryaimum inconspicuum MacMillan. (Metasp. Mian. Val., 1S92, p. 368.) 1 
Thomas county; frequent. In State herbarium. 1 

2. Sophia inciaa Greene. (Pittonia, 1896, p. 95.) "Kansas." Britton, in | 
tlluBt. Flora Northern U. S. and Can., II, 115. This does not appear to agree ] 
with the plant, which is very common in Kansas, and heretofore listed under the 
name o( S'nyrnbrium canHtoeng. 

Z. Criatatt^lla erosa Nutt. Hamilton L-ounty: rather common iu the B.-iDd-hills 
(Hitchcockl. Cont, U. S. Nat. Herb,, III. 541 (1896). 

i. Arenaria fendleri Gray. Hamilton and Wichita counties; frequent in | 
rocks. Also sent in from Trego county by J. .\. Rich. (No. 87. | I 

5. Arenaria hookeri Nutt. Trego county; in State herbarium, sent Id by J. A. I 
Bich. (No. 2-^.) Alao collecteil by tbe writer In Norton, Decatur, Sherman, { 
Wichita, Hamilton, and Finney counties. | 

6. Arenaria texana Britton. Norton county; frequent. In State herbarium. 
Determined by Dr. B. L. Eobinson, In Proc. .\mer. .\oad., 1894, p. 302. 

7. Ceraetium brachypodum Robinson. Shawnee county; occasional. In i 
state herbarium. 

8. Lioeflingia texana Hook. Wichita county; in State herbarium. 

9- Astragalus kentrophyta Gray. Wichita county; in State herbarium. ' 

— Astragalus fllifolius(Grayi. Hamilton county; in State herbarium. Here- 
tofore Itated under name of A. pictu» filifnliua Gray. ' 

10, Astragalus scobinatulus Sheldon. Hamilton county ; abundant I Hitch- 
cock). Cont. U.S. Nat. Herb,, III, 543 I189e). 

11. Deemodium longifolium Nutt. Sedgwick county | Carleton ). 

IS. Lespedeza nuttallii Darl. Kansas I N. L, Britton ). Trana. N, Y. Acad. 
St-i., Xn,1893, p. 61. 

13. Leepede^a violacea Pers. Kansas | N. L. Britton |, L. c, p. 62. 

11. Orophaca cffispitosa Britton. Kansas lE. P. Sheldon). Bull. Geol. Surv. ' 
Uinn., IX, 117, ( 1894,} under name of A»troiinlM gilvifioriis. 

15. Petalostemon macrostachyus Torr. Grant county ; on sandy knolls along J 
south fork of Cimarron; rare ( Hitchcock ). Cont. U.S. Nat. Herb., Ill, 543, 

( isae ). 

16. Petalostemon decumbens Nutt. Chalk hills of Meade and Pratt coun- 
ties. In State herbarium. Closely related to P. ollgophyUwi. 

VS. Petalostemon oligophyllus Torr, Phillipsburg ; abundant in old brick- 

ya rd and other abandoned diggings. In State herbarium. Heretofore listed 

^HEner name of P- gracilis, it being considered by Doctor Torrey a variety of that 

^^^Uw; but now regarded by k. A. Heller as a distinct species. Some of its 
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forms grade close to P. candidua; but the latter species, which is commoo 
throughout the state, may be readily distioguished by its thinner leaflets, more 
compact inflorescence, fewer, longer, and more cylindrical spikes (commonly only 
one ), more acuminate bracts, and more solitary and strictly upright habit. 

18. Psoralea micrantha Gray. Riley county (Kellerman). Bull. Torr. Bet. 
Club, 1894, p. 94. 

— Agrimonia hirsuta Bicknell. ( Bull. Torr. Club, 1896, p. 511 ; pi. 282, fig. 1.) 
Shawnee county ; frequent. This is the species that is listed in Smyth's Check- 
list of the Plants of Kansas as ** forma intermedia," 

19. Agrimonia mollis Britton. (Bull. Torr. Club, 1892, p. 221; 1896, p. 515; 
pi. 282, fig. .3, Bicknell.) Shawnee county ; common enough. In State her- 
barium. 

— Amelanchier spicata Dec. Low Juneberry. Introduced into Kansas by 
nurserymen, and having a slight tendency to run wild. 

20. Cerasus besse^i ( Bailey). Western sand cherry. Phillips county ; fre- 
quent in dry hills. In State herbarium. Too near Cerasus pumila to be con- 
sidered a separate species. 

21. Cercocarpus parviflorus H. &. A. Western Kansas. N. L. Britton, in 
Illust. Flora, II, 223. 

— Fragaria americana Britton. ( Bull. Torr. Club, XIX, 222.) This is the 
wild strawberry of our fields and woods instead of J^. vesca, as heretofore re- 
ported. There is really very little difference, hardly enough upon which to erect 
a new species ; but if there is any difference the patriotic American will recognize 
it for the sake of the name. 

22. Potentilla recta L. Topeka ; one or two bunches introduced from the 
east found in the state yard before improvement. Listed heretofore as P. 
gracilis. 

23. Prunus watsoni Sargent. Sand plum. Central and western Kansas* 
First collected by Dr. Louis Watson, of Ellis. 

24. Adelia acuminata Mx. Labette county. Reported by Dr. W. S. Newlon. 

25. Epilobium lineare Muhl. Anderson county; in a marshy place; not fre- 
quent. In State herbarium. 

26. CEnothera fendleri Gray. Sherman county; in bluffs; not frequent. In 
State herbarium. 

27. Mentzelia multifiora Gray. Hamilton county; frequent in cultivated 
lands and sedimentary deposits in the low land ( Hitchcock). Cont. U. S. Nat* 
Herb., Ill, 545 (1896). 

28. Sanicula gregaria Bicknell. Fort Riley ( E. E. Gayle). Bull. Torr. Club,. 
1895, p. 354. 

29. Grindelia grandifiora Hook. Trego county; sent in by J. A. Rich. ( No. 
317.) This differs so decidedly from O, squarrosa that it is entitled to rank as- 
a ppecies. In O. squarrosa the leaves are spatulate to linear-oblong or obovate, 
with crenulate-denticulate to spinulosely serrulate teeth; usually slightly gummy 
and covered with minute translucent dots; the scales of the involucre are attenu- 
ate and recurved or squarrose and very gummy and sticky; the leaves near the 
heads are reduced, and there are no bracts immediately under the heads. In 
O. grand I flora the leaves are elliptical to ovate, broadest in the lower half, not 
dotted or gummy, and having spinosely-dentate teeth, like those of the American 
holly, or softly aristate, almost ciliate, serrate teeth; margin of leaves and teeth 
pale; the scales of the involucre are acuminate, appressed, and only slightly 
gummy; and each head is subtended by a leafy bract, almost laciniate, the ser- 
rations are so deep. 
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30. Hymenatherum aureum Gray. Hamilton county; on an island in the 
Arkansas river, five miles east of Syracuse; rare. Hitchcock, Cont. U. S Nat. 
Herb., Ill, 545. 

31. Hymenopappus flavescens Gray. Grant county hillsides. Hitchcock, 
1. c, p. 547. 

32. Krigia oppositifoUa Raf. Dwarf dandelion. Shawnee county; rare. Col- 
lected by W. A. Harshbarger. In the State herbarium. 

33. Lygodesmia roetrata Gray. Hamilton county ; north slope of sand-hills. 
Hitchcock, Contrib., Ill, 548. 

34. Vernonia marginata Britton. Morton county; by a pond in North fork of 
Cimarron; rare. Hitchcock, 1. c, 545. 

35. Giiia aggregata Spreng. Stevens county; abundant in the sand hills. 
Hitchcock, Contrib., Ill, 548. 

36. Gilia inconspicua Sweet. Hamilton county, on land subject to overflow 
by the river ; rare. Hitchcock, 1. c, 548. 

37. Echinospermum texanum Scheele. Hamilton county, on ditch banks; 
rare. Hitchcock, 1. c, 549. 

38. Heliotropium curassavicum L. Grant county, in bottom of dried-up 
ponds; abundant. Hitchcock, 1. c, 548. 

39. Cuscuta neuropetala Engelm. Hamilton county; frequent in low lands. 
Hitchcock, 1. c, 549. 

40. ChamsBsaracha conioides Britt. Hamilton county; frequent about exca- 
vations. Hitchcock, 1. c, 549. 

41. Physalis comata Rydberg. Rooks county (Bartholomew). Bull. Torr. 
Club, 1895, 306. 

42. Physalis macrophysa Rydb. Shawnee county (Popenoe). Rydberg, 
1. c, 308. 

43. Collinsia violacea Nutt. Cherokee county. This was first found by 
Thoe. Nuttall, in 1833, in the Indian Territory, ** on the hills and upland woods 
of the Arkansas and Red rivers," and is represented as abundant. ( See Trans. 
Amer. Philos. See., n. s., V, 179.) It has rarely been collected since, and is there- 
fore a "little-known species," according to Gray in Synop. Flora of N. A. Col- 
lected in Cherokee county and reported this year (1896) for the first time from 
Kansas, by Chancellor F. H. Snow. It differs from (7. verna in its thickish 
leaves, violet flowers (about three to a whorl instead of six), and in having its 
capsules about 10-seeded. 

44. Atriplex canescens James. Trego county ; not rare. In State herbarium. 
Sent in by J. A. Rich. (No. 258.) 

45. Atriplex nuttallii WcTtson. Grove county ; sent in to State herbarium by 
J.A.Rich. (**¥'») 

46. Salsola tragus L. Russian thistle. Sent in by W. G. Riste, from Colby. 

Sent in also from Greeley, Norton, Cloud, Republic, Jewell, Phillips, and Decatur 
counties. 

47. Eriogonum campanulatum Nutt. Gk)ve county; in State herbarium. 
Sent in by J. A. Rich. ( " X " ) 

48. Eriogonum cernuum Nutt. Sherman county ; in State herbarium. 

49. Polygonum littorale Link. Shawnee county ; in State herbarium. 

50. Euphorbia stictospora Engelm. Coolidge, Kan., on dry hills. In State 
herbarium. Sent also from Trego county, by J. A. Rich. (No. 262.) 

51. Cory] us rostrata Ait. Kansas. Britton, in Illust. Flora, I, 508. 

52. Sagittaria ambigua J. G. Smith. McPherson county ; collected by J. E. 
Bodin, 1887, and by A. S. Hitchcock, 1892. Smith, in Ann. Rep. Mo. Botanic 
Garden, 1895, p. 48 ; pi. 17. 
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53. Sagittaria arifolia Smith. Trego county ; in State herbarium. Sent 
J. A. Rich. (No. 218.) 

5i. Sagittaria calycina Engelm. Shawnee county ; frequent in fresh wat^-^* 
In State herbarium. 

— Sagittaria latifolia Willd. Common in eastern Kansas; specimens ^=nn 
variety in Kansas herbarium. This has heretofore been listed under name of ^^S. 
variabilis Eng. 

55. Sagittaria longiloba Eng. Western Kansas. Smith, 1. c, p. 42; pi. 11 — - 

— Spiranthes cernua L. C. Rich. Trego county ; sent in by J. A. RicET -=b. 
(No. 331.) This is an additional locality for this rare plant. 

56. Juncus aristulatus Mx. Cherokee county ( W. S. Newlon). F. V. Covill -^Kle, 
in Proc. Biol. Soc. Wash., VIII, 1893, 124. 

57. Juncus balticus Willd. Barton county; in State herbarium. 

58. Juncus diffusissimus Buckley. Southeastern Kansas. Coville, in Illuf 
Flora, I, 396. 

59. Juncus marginatus Rostk., subsp. setosus Coville. Stafford and 
man counties. Carleton, in Cont. U. S. Nat. Herb,, I, 217. 

60. Juncus robustus Cov. Southeastern Kansas. Coville, in lUust. Flor^^^^ 
1,395. 

61. Carex castanea Wahl. Morris county ; in State herbarium. 

62. Carex filifolia Nutt. Barton county ; frequent. In State herbarium. 
QQ, Carex interior Bailey. Bogs and swamps, Kansas. L. H. Bailey, in Bull 

Torr. Club, 1893, p. 426. 

64. Carex lanuginosa Mx., subsp. Kansana Britton. Kansas. Britten, ii 
Illust. Flora, I, 305. 

65. Cyperus hallii Britt. ( Bull. Torr. Club, XIII, 211.) Kansas. Bntton.^ 
in Illust. Flora, I, 240. 

(>6. Cyperus ovularis Torr. Shawnee county ; in State herbarium. 

67. Eleocharis atropurpurea Kunth. Frequent in wet places in westens- 
Kansas. Collected in Pratt county by the writer. Sent in also from Tregc^ 
county, by J. A. Rich. (No. 231.) 

68. Fimbristylis castanea Vahl. Shawnee county; not common. In Stata 
herbarium. 

69. Fuirena simplex Vahl. Kingman county. In State herbarium. Sent in 
by Mrs. James Jackson. 

70. Homicarpha subsquarrosa Nees, subsp. aristulata Cov. Kingman county 
(Carleton). Coville, in Bull. Torr. Bot. Club, 1891, p. 36. 

71. Scirpus campestris Britton. Garden City. . In State herbarium. Col- 
lected by the writer. 

72. Scirpus lineatus Mx. Shawnee county. In State herbarium. Collected 
by tho writer. 

73. .\riRtida fanciculata Torr. Trego county; sent to State herbarium by 
J. A. Rich. ( No. .')80.) This differs from A, purpurea in being taller and not 
so d(M^p a purple. The awns, too, are only slightly divergent. 

7t. Briichyelytrum eroctum Beauv. Shawnee county ; occasional in slightly 
shadiMl, moist R|M)t4. In State herbarium. Collected by the writer. 

75. |j(»liuni teinulentum L. Topeka; frequent. In State herbarium. Col- 
ItM'led hy the writer. 

li\. OryxopMin cuMpiduta Vasey. Collected in Phillips county by the writer. 
In Htate herlmriutn. 

77. Panieutii obtuMum IIHK. Ford county; occasional. In State herbarium. 
Collected hy the writer. 
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78. Panicum pubescens Lam. Shawnee county; occasional in gardens, in 
shelter of blackberry bushes. In State herbarium. Collected by the writer. 

— Panicum scribnerianum Nash. This is the grass that has been known in 
this state as /*. ncoparium Lam. Mr. Geo. V. Nash points out (Bull. Torr. 
Club, 1895, 421 ) that P. acoparium Lam. grows only in the southern mountains, 
and names our grass P, scribnerianum j as stated. 

— Poa arida Vasey. No. 1716 of Smyth's Check-list, collected in Saline 
county in 1887 by Joseph Henry, and in Rooks county in 1892 by Elam Bartholo- 
mew, and listed as Poa andina Nutt., has a new name given by Dr. Geo. Vasey; 
because it is not the same species as Poa andina of Chili, though it was sup- 
posed to be by Nuttall. Cont. U. S. Nat. Herb., I, 270. 

79. Poa wolfii Scribn. Kansas. Scribner, in Bull. Torr. Club, 1894, p. 228. 

80. Sporobolus argutus Kunth. Seward county; collected by the writer. In 
State herbarium. 

81. Sporobolus longifolius Wood. Collected at Wichita in 1890. Determined 
by Geo. V. Nash. Bull Torr. Club, 1895, p. 463. 

— Sporobolus texanus Vasey. Cloud and Republic counties. Collected by 

John H. Schafifner, Columbus, Ohio. This was' listed in "Additions to the Flora 

of Kansas," Trans. Kan. Acad. Sci., XIII, p. 102, as found in Clark county by 

Mr. Carleton. Mr. Schaffner's find is the farthest north from which this grass 

is yet reported. 

Fungi. 

Hymenomtjcetea ( Mushrooms). 

82. Tricholoma semivestitum Peck. On old grass roots in sandy prairie, 
Kooks county (Elam Bartholomew). Dark brown pileus. Chas. H. Peck, in 
Bull. Torr. Bot. Club, 1895, 485. 

83. Lepiota mutata Peck. Ground in woods, Rooks county, July, 1896 (Bar- 
tholomew). L. c, 1896, 411. 

84. CoUybia microspora Peck. Wet ground under bushes, Rooks county 
< Bartholomew). LamelUe pure white, changing to rusty brown in drying. L. c, 
1896, 486. 

85. Marasmius subtomentosus Peek. Abundant on roots of grass and other 
plants in sandy soil, Rooks county (Bartholomew). L. c, 487. 

86. Marasmius badius Peck. Decaying sticks lying on wet ground. Rooks 
county (Bartholomew). L. c, 487. 

87. Pistillaria bartolomaei Ellis & Everhart. On dead stems of CaUirhoe in- 

volucratay Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 
p. 44L 

88. Volvaria striatula Peck. Wet ground, under weeds. Rooks county (Bar- 
tholomew). Peck, Bull. Torr. Club, 1895, 487. 

89. Pluteus stercorarius Peck. Manure heaps. Rooks county ( Bartholomew). 
L. c, p. 448. 

90. Flammula decurrens Peck. Wet ground in shade of bushes. Rooks 
county (Bartholomew). Sulphur yellow. L. c, 489. 

91. Stropharia caesifolia Peck. Low sandy pastures. Rooks county ( Bartholo- 
mew). Lamellae light blue. L. c, 489. 

92. Hypholoma cutifracta Peck. About stumps of Lombardy poplar. Rock- 
port ( Bartholomew). L. c, 490. 

93. Psathyrella leucostigma Peck. Wet ground under trees (Bartholomew). 
L. c, 490. 

94. Psathyrella bartholomcei Peck. Rich ground in shade of trees ( Bartholo- 
mew). L. c, 490. 

—5 
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d5. Psathyrella gracillima Peck. Damp ground, among weeds, Books oounty'* 
July, 1896 ( Bartholomew). L. c, 1896, 417. 

96. Psathyrella debilis Peck. Damp ground, attached to decaying stems^ 
Rooks county, July, 1806 (Bartholomew). L. c, 418. 

97. Coprinus calyptratus Peck. Open cultivated ground, Rooks county ( Bai 

tholomew). L. c, 1895, 205. 

98. Coprinus ebulbosus Peck. At the base of cottonwood stumps, Rook 
county (Bartholomew). L. c, 491. 

99. Coprinus laniger Peck. Base of cottonwood stumps. Rooks county ( 
tholomew). L. c, 491. 

100. Polyporus kansensis Ellis & Bartholomew. On the base of a rotte 

stump, Pottawatomie county, October, 1893 ( Bartholomew). Erythea, IV, 
p. 1. 

101. Polyporus cryptopus E. & B. On the ground in sandy pastures, at 
tached to dead grass roots, Rooks county, July, 18^ ( Bartholomew). Erythea 
1. c, p. 79. 

102. Polyporus bartholomsBi Peck. Decaying sticks and chips on dam 
ground, Rooks county, July, 1896 (Bartholomew). Peck, Bull. Torr. Club 
1896, 418. 

103. Tylostoma punctatum Peck. Sandy ground in pastures. Rooks county 
July, 1896 ( Bartholomew). L. c. 419. 

Myxomycetes {Slime Molds). 

104. Steruooitis webberi Rex. Collected by H. J. Webber, Manhattan. Fer 
ruginous-coiored spores. Dr. Greo. A. Rex, in Proc. Acad. Nat, Sci. Phila., 1891 
p. 390. 

105. Cribraria violacea Rex. Collected by W. T. Swingle, Manhattan. L 
c, 394. 

106. Hemiarcyria varneyi Rex. Collected by Miss May Varney, Manhattan 

L. c, 396. 

Ptjrenomycetes {Bfack Fungi), 

107. Rosellinia limoniispora Ellis & Everhart. On dead leaves of Fraxinun,^ 
Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1894, p. 326. 

108. Rosellinia ca?6pito8a E. & E. On dead limbs of Celtis occidentalism- 
Rooks county (Bartholomew). L. c, p. 327. 

109. Rosellinia ostiolata E. & E. On bark of Ulmus americana, Rooksp 
county (Bartholomew). L. c, 327. 

110. Rosellinia pinicola E. & E. On a weatherbeaten pine board, Rockport* 
( Bar tholome w ) . L . c . , 327 . 

111. Rosellinia muriculata E. «& E. On inner surface of bark of PopuluB 
moniiifera^ Rooks county, December, 1891 ( Bartholomew). Perithecia black 
and muriculate-roughened. Ellis & Everhart, 1. c, 1895, 416. 

112. Melanomma moriculum E. c^ E. On dead limbs of MoruB^ Rooks 
county ( Bartholomew). L. c, 1894, 328. 

113. Melanomma dealbatum E. & E. On old decorticated, weatherbeaten 
cottonwood logs. Rooks county ( Bartholomew). L c, 328. 

114. Melanomma subcongruum E. & E. On outer bark of cottonwood trees, 
Rooks county, September, 1894 (Bartholomew). L. c, 1895, 417. 

115. Trematosphii3ria fraxini E. &, E. On dead limbs of Fraxinua viridia 
that had lain in water for some time. Rooks county ( Bartholomew). L. c, 
1894, 329. 

116. Chaetomium glabrescens E. & E. On a rotten limb, probably willow, 
Rooks county ( Bartholomew). L. c, 1893, 130. 
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117. Teichospora aspera £. & E. On old cottonwood boards, Rockport 
< Bartholomew). L. c, 131. 

118. Teichoapora amygdaloides E. & E. On the bark of Salix amygda- 
-^oides. Rooks county ( Bartholomew). L. c, 1894, 330. 

119. Teichospora clavispora E. & E. On bark of Negundo aceroides, Rock- 
jport (Bartholomew). L. c, 330. 

120. Teichospora crossota E. & E. On the weathered inner surface of elm 
l^ark, Rooks county (Bartholomew). L. c, 331. 

121. Teichospora piriospora E. & E. On outer bark of Celtia occidenialiSy 
^Kooks county (Bartholomew). L. c, 331. 

122. Teichospora nubilosa E. & E. On outer bark of Celtia occidentalism 
^Siooks county ( Bartholomew). L. c, 332. 

123. Teichospora minima E. & E. On a dry oak post, Rockport, October, 
Z18SH ( Bartholomew). L. c, 1895, 419. 

124. Lophiostoma asperum E. & E. On outer bark of Ulmus americana, 
iSockport (Bartholomew). L. c, 1894, 332. 

125. Lophiostoma speciosum E. & E. On bark of Fraxinua viridis. Rooks 
<K>unty (Bartholomew). L. c, 332. 

126. Lophiostoma clavisporum E. & E. On dead culms of Elpmus cana- 
-^ensis, Rooks county, March, 1895, 419. 

127. Lophidium pachystomum E. & E. On outer bark of Populus monili- 
^eraj Kansas (Bartholomew). L. c, 1894, 333. 

128. Lophidium confertum E. & E. On decorticated, decaying limbs of 
J'raxinua viridis, Trego county ( Bartholomew). L. c, 334. 

129. Didymosphaeria celtidis ^, & E. On dead limbs of Celtia occidentalism 
^Books county, May, 1895 ( Bartholomew). L. c, 1895, 421. 

130. Leptosphaeria occidentalis E. & E. On Panicum crua-galliy Rooks 
<5ounty (Bartholomew). N. A. Fungi, Cent, xxx, 1893. 

131. Metasphffiria maximiliani E. & E. On dead stems of Ilelianthua maxi^ 
tniliani, Rockport (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 136. 

132. Ophiobolus helianthi E. & E. On dead stems of Ilelianthua maximili- 
ani, Rooks county, March, 1895 ( Bartholomew). L. c, 1895, 423. 

133. Thyridium pallidum E. & E. On dead stems of Rhua glabra^ Rooks 
<»anty. May, 1895 ( Bartholomew). There is no outward indication of the fungus 
except the numerous, small, round perforations in the epidermis ; but, when this 
is stripped off, the surface of the inner bark is seen to be dotted with the round, 
pallid, slightly-prominent apices of the perithecia. L. c, 1895, 424. 

134. Anthostomella suberumpens E. & E. On inner surface of loosened 
elm bark. Rooks county (Bartholomew.) L. c, 1894, 338. 

135. Eutypella amorphse E. & E. On dead stems of Amorpha fruticoaa, 
Rooks county (Bartholomew). L. c, 1894, 140. 

136. Diaporthe stereostoma E. & E. On dead branches of Symphoricarpoa 
occidentaliay Rooks county ( Bartholomew). L. c, 1894, 338. 

137. Valsa ribicola E. & E. On dead Ribea aureum. Rooks county (Bar- 
tholomew). L. c, p. 340. 

138. CalosphsBria cornicola E. & E. On dead limbs of Cornua aaperifolia. 
Rooks county (Bartholomew). L. c, p. 342. 

139. F&eudovalsa viticola E. & E. On dead shoots of Vitia riparia, Rock- 
port (Batholomew). L. c, p. 343. 

140. Valsaria allantospora E. & E. On dead Negundo aceroides, Rooks 
oounty (Bartholomew). L. c, p. 343. 
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141. Diatrype celastrina E. & E. Oo dead stems of Celaatrus acandens^ 
Rooks county (Bartholomew). L. c, p. 343. 

142. Anthostoma formosum E. & E. On bark of dead Celtis occidentalism 
Rooks county ( Bartholomew). L. c, 344. 

143. Diatrypella fraxini E. & E. On dead limbs of FraxintM viridia. Rooks 
county, July, 1895 ( Bartholomew). L. c, 1895, 426. 

144. Phyllachora asterigcna E. & E. On living leaves of AHer ohlongi 
foliusy Rooks county (Bartholomew). L. c, 1894, 345. 

145. Histerium cedrinum E. & E. On weather-beaten wood of white cedar 
post, Rockport ( Bartholomew). L. c, p. 346. 

Discomjfceteii (Cup Funr/i). 

146. Cenangella violacea E. «& E. On an old cotton wood board, Rooks county 
(Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 149. 

147. Cenangella thujina E. & B. An exposed wood of white cedar post, 
Rockport, February, 1894 ( Bartholomew). Erythea, 1896, p. 3. 

148. Blitrydium eymphoricarpi E. & E. On dead twigs of Symphocarpos 
vulgaris, Rooks county I Bartholomew). Proc. Acad. Nat. Sci. Phila., 1895, 427. 

149. Dothidella longissima (Pers.) E. & E. On dead stems of Chenoj^odium 
album J Kansas ( Bartholomew & Shear). L. c, 1895, 427. 

150. Stictis fusca E. & B. On dejid branches of Si/mphoricarpos Occident- 
alia, Rooks county, February, 1894 ( Bartholomew). Erythea, 1896, 3. 

151. Patcllea hysterioides E. k E. On weather-beaten pine lumber, Rooks 
county ( Bartholomew). L. c, 1895, 429. 

UsiilagincE {Smutu), 

152. Ustilago sorghi Pass. Common on sorghum; on kaffir-corn, Manhattan 
(Kellerman); and on broom corn, Phillipsburg. J. B. S. Norton, in Trans. Acad. 
Sci. of St. Louis, 1896, p. 231. pi. xxv, figs. 1-5. 

152. Ustilago ipcha^mi Fuckel. In inflorescence of A ndropogon proinncialiSy 
Rooks county, E. Bartholomew. Norton, 1. c, p. 231. 

153. Ustilago austro-americana Speg. In inflorescence of Polygonum penn- 
Hylvanicum, Riley and Republic counties. Norton, 1. c, p. 231, pi. xxnii, figs. 
9-12. 

154. Ustilago aristidae Peck. In ovaries of Ariatida, Hodgeman and Ellis 
counties. Norton, 1. c, p. 232, pi. xxv, figs. 19-23. 

155. Ustilago spermophora Berk. & Curt. In ovaries of Eragroaiia major, 
Norton, 1. c, p. 23.3. 

15(5. Ustilago vilfie Wint. In inflorescence of Sporobolua vaginwjiorua, 
Manhattan, December, 1895. Norton, 1. c, p. 233. 

157. Ustilago rabenhorstiana Kuhn. Common in inflorescence of Panicum 
sanguinalr, and less often on P. glabrum. Norton, 1. c, p. 233, pi. xxvi, figs. 
4, 5, and xxvii, 6 8. 

158. Ustilago reiliana Kuhn. On sorghum, Manhattan, and on corn, Riley, 
Morris, Saline, Jewell and Geary counties ; rather common. Norton, 1. c., p. 2^, 
pi. xxv, tigs. 14-18. 

159. Ustilago neglecta Niessl. On sctaria glauca, Manhattan. Norton, 1. 
c, p. 234, pi. xxviii, figs. 7, 8. 

160. Ustilago syntherismie Ell. & Everh. On Panicum, Cenchrua, etc., 
Manhattan; rather common. Norton, p. 235 ; pi. xxvi, figs. 1-3, 6-13; xxvii, 
1-3,9-12; XXIX, 6-8. 

161. Ustilago utriculosa Tul. On Polygonum acre. Rooks and Barton 
counties, and P, prnnaylvanicum, Riley. Norton, 1. c, p. 236. ^ 
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162. Ustilago andropogonis Keli. & Swing. Common on Andropogon pro' 
vincialU from several places in the state, and on A, hallii, Arkalon and Harper. 
Norton, 1. c, p. 236 ; pi. xxvi, figs. 14-17. 

163. Ustilago boutelouae K. & S. In ovaries of liouteloua oligoatachya, 
iBooks and Riley counties. Norton, 1. c, p. 236 ; pi. xxix, fig. 11. 

164. Ustilago pustulata Tracy and Earle. On Panicum proVferum^ Potta- 
watomie county (Crevecoeur). Norton, 1. c, p. 237. 

165. Ustilago filifera Norton. On Bouteloua racemosa and P. oUgostachya, 
Hiley and Wabaunsee counties. Norton, 1. c, 1896, p. 237; pi. xxviii, figs. 1 
2, 4-6 ; XXIX, 1-4, 9, 10. 

166. Ustilago minor Norton. On leaves of Bouteloua hirsuta, Manhattan ; 
rare. Norton, 1. c, p. 238 ; pi. xxviii, fig. 3 ; xxix, 5, 12. 

167. Tilletia foetans Schroet. On wheat, common, Kansas. Norton, 1. c, 
p. 238. 

168. Tilletia tritici Wint. On wheat. Rooks and Greeley counties. Norton, 
1. c, p. 238. 

169. Tilletia buchloeana K. & S. In ovaries of Buchloe dactyloidea, Jewell 
county (Miss Dahl) ; Trego and Ford counties (Kellerman & Swingle). Norton, 
1. c, p. 239. 

170. Tilletia rotundata E. & E. In ovaries of Panicum virgatum, Manhat- 
tan, December, 1895. Norton, 1. c, p. 239. 

171. Doassansia ( probably occulta ). On Potamogeton, Lawrence ( M. A. 
Barber ). Norton, 1. c, p. 240, foot-note. 

172. Sorosporium solidaginis E. & E. In the inflorescence of Solidago mia- 
BouriensiSf Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 
p. 156. 

173. Sorosporium atrum Peck. On Carex pennsylvanica, Manhattan, 1894 
(J. E. Payne). Norton, Trans. Acad. Sci. St. L., 1896, 240. 

174. Sorosporium cuneatum Schof. In stems and inflorescence of Solidago 
migaouriensia, Rooks and Riley counties. Norton, 1. c, p. 240; pi. xxvii, 
figs. 4, 5. 

175. Urocystis anemonis Schroet. On leaves of Anemone carolinianay 
Rooks county (Bartholomew). Norton, 1. c, p. 240. 

Uredime ( Rusfs). 

176. Puccinia ludibunda E. & E. On leaves of Carex sparganioides, 
liooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 153. 

177. Puccinia virgata E. & E. On dead leaves of Panicum virgatum, Rooks 
^iounty (Bartholomew). L. c, 154. 

178. Puccinia bartholomi Dietel. On Bouteloua oligosiachya, Rooks county 
( Bartholomew). N. A. Fungi, Cent. XXX, 1893. 

179. Puccinia kansensis E. & B. On leaves of Buchloe dactyloides, Rooks 
^i^unty, September, 1894 ( Bartholomew). Erythea, 1896, p. 1. 

180. Puccinia jubata E. & B. On culms and sheaths of Hordeum Jubatum^ 
^tiooks county, March, 1895 (Bartholomew). L. c, p. 2. 

181. Puccinia sparganioides E. & B. On Carex sparganioides^ Rooks county, 
<A.ugust, 1895 (Bartholomew). L. c, p. 2. 

182. Puccinia triodia? E. & B. On Triodia purpureaj Rooks county, August, 
X895 (Bartholomew). L. c, p. 3. 

183. Puccinia clavispora E. & B. On leaves of Andropogon nutans^ Phillips 
oounty, 1895 (Bartholomew). L. c, 79. 

184. Puccinia tecta E. & B. On leaves of Carex sparganioides , Rooks county, 
October, 1895 (Bartholomew). L. c, 79. 
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185. Uromyces sporoboli E. & E. On Sporobolus asper. Rooks county (Bar- 
tholomew). Proc. Acad. Nat. Sci., Phila., 1893, 155. 

186. .^^idium cylindricum E. & E. On leaves of Houstonia angustifoUa^ 
Osborne county (C. L. Shear). Bull. Torr. Club, 1895, 61. 

SphctropsidcB {Duttt Fungi). 

187. Phyllosticta maculans Ell. & Everh. On fallen leaves of Popultis inoni- 
lifera, Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, p. 157- 

188. Phyllosticta confertissima E. & E. On leaves of Ulmuafulva, Pottawa- 
tomie county (Bartholomew). L. c, 1895, 455. 

189. Phyllosticta moricola E. & E. On seedling leaves of Morus rubra, Pot- 
tawatomie county (Bartholomew). L. c, 455. 

190. Phoma viridis Ell. & Barth. On dead leaves of Fraxinaa viridis, Rooks 
county, January, 1895 (Bartholomew). Erythea, 1896, p. 4. 

191. Phoma ribis E. & B. On decorticated twigs of cultivated gooseberry, 
Rockport, March, 1895 ( Bartholomew). L. c, p. 4. 

192. Phoma biformis E. & B. On dead Aniorpha fruticosa. Rooks county, 
March, 1896 ( Bartholomew). L. c, 80. 

193. Dothiorella concaviuscula E. & B. On dead branches of Fraxinus viri- 
diSy Rooks county, January, 1895 ( Bartholomew). Erythea, 1896, 23. 

194. Dothiorella negundinis E. & B. On bark of dead limbs of Negundo 
aceroideSf August, 1894 ( Bartholomew). L. c, 23. 

195. Aposphjeria amaranti E. & B. On dead stems of Amarantus retro- 
flexus, Rockport ( Bartholomew). L. c, p. 4. 

196. Cytispora negundinis E. & E. On dead limbs of Negundo aceroideSy 
Rockport ( Bartholomew). Proc. Acad. Nat. Sci. Phila. 1894, 360. 

197. Cytispora juglandicola E. & B. On bark of dead limbs of Juglans 
nigra y Rooks county, November, 1894 ( Bartholomew). Erythea, 1896, p. 23. 

198. Cytispora celastrina E. <fc B. On dead stems of Celastrus acandens. 
Rooks county, April, 1895 ( Bartholomew). L. c, p. 80. 

199. Cytispora gleditschiae E. & B. On dead limbs of Oleditachia triaoan- 
^Ao«,' Rooks county, December, 1895 ( Bartholomew). L. c, p. 80. 

200. Sphseropsis vitigena E. & E. On dead shoots of cultivated grape-yines, 
Rockport ( Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 160. 

201. Sphaaropsis amorphae E. <& B. On dead branches of A morpha frutico8a. 
Rooks county, December, 1894 (Bartholomew). Erythea, 1896, 23. 

202. SphiBropsis robiniae E. & B. On dead branches of Robinia pseudaca- 
cia, Stockton, November, 1895 ( Bartholomew). L. c, 81. 

203. Sphaeropsis triacanthi E. & B. On dead limbs of Gteditschia triacan- 
IhoSy Rooks county, December, 1895 (Bartholomew). L. c, 81. 

204. Haplosporella velata E. & B. On dead stems of Celastrus scandens. 
Rooks county, January, 1895 (Bartholomew). Erythea, 1896, 24. 

205. Haplosporella longipes E. &, B. On dead branches of MoruSf Rooks 
county, December, 1895 (Bartholomew). L. c, 81. 

206. Haplosporella negundinis E. & B. On fallen limbs of Negundo acer- 
oidetiy Rooks county, February, 1896 (Bartholomew). L. c, 81. 

207. Diplodia kansensis E. & E. On bleached, weather-beaten bark of Juni- 

peruH rirgitiiana, Rockport (Bartholomew). Proc. Acad. Nat. Sci. Phila. 
1894, 363. 

208. Diplodia celastrina E. & E. On dead stems of Celastrus scandens. 
Rooks county (Bartholomew). L. c, 1895, 432. 

209. Diplodia lophiostomoides E. & B. On decorticated limbs of Negundo 
accroides, Rooks county, July, 1895 (Bartholomew). Erythea, 1896, p. 24. 
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210. Diplodia clavi8X)ora E. & B. On decaying wood of an old elm stump, 
Kooks county, May, 1894 ( Bartholomew). L. c, 24. 

211. Diplodia celtidigena E. &. B. On fallen limbs of CelHs accident alia, 
Phillips county, March, 1896 ( Bartholomew). L. c, 82. 

212. Diplodiella striispora E. & B. On decorticated Cottonwood stump, 
Books county, January, 1894 ( Bartholomew). L. c, 24. 

213. Diplodina psoraleae E. & B. On dead stems of Psoralen tenuljiora, 
Rooks county, December, 1893 ( Bartholomew). L. c, 25. 

214. Actinonema psoraleae E. & E. On living leaves of Psoralea digitata, 
Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 159. 

215. Ascochyta rhei E. & E. On leaves of Rheum rhaponticum, Rockport 
(Bartholomew). L. c, 160. 

216. Stagonospora strictae E. & E. On leaves of Carex atricta, Rooks 
county ( Bartholomew). L. c, 162. 

217. Hendersonia staphylea E. & E. On Euonymua atropurpureiia, Kansas 
(Kell. &Sw.) Proc. Acad. Nat Sci. Phila., 1893, 162. 

218. Hendersonia stygia E. & E. On decorticated bleached wood of a cotton- 
wood log. Rooks county, December, 1893 ( Bartholomew). L. c, 1894, 364. 

219. Hendersonia pseudacaciae E. & B. On dead limbs of Robinia paeuda- 
cacia^ Rooks county, March, 1894 (Bartholomew). Erythea, 1896, 25. 

220. Hendersonia fraxini E. & B. On dead limbs of Frazinua viridia^ Rooks 
ccunty, March, 1895 (Bartholomew). L. c, 26. 

221. Camerosporium celtidis E. & B. On dead limbs of Celtia occidentalia^ 
Rooks county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1894, 366. 

222. Septoria purpureocincta E. & E. On leaves of Prunua americana^ 
Rooks county ( Bartholomew). L. c, 1893, 163. 

223. Septoria aurea E. & E. On leaves of Rihea aureum, Rockport ( Barth- 
olomew). L. c, 163. 

224. Septoria gaillardiae E. & E. On leaves of Oaillardia pulchella, Rock- 
port (Bartholomew). L. c, 164. 

225. Septoria lepachidis E. & E. On leaves of Lepachya columnar ia^ Rock- 
port (Bartholomew). L. c, 164. 

226. Septoria gigaspora E. & E. On leaves of Celtia occidentalia, Rooks 
county (Bartholomew). L. c, 1895, 458. 

227. Septoria alba E. & B. On living leaves of Silphium integrifolium, 
Books county, August, 1894 (Bartholomew). Erythea, 1896, 25. 

228. Septoria rhabdocarpa E. & B. On fallen leaves of Populua monilifera, 
Rooks county, September, 1894 ( Bartholomew). L. c, 25. 

229. Septoria incarnata E. & B. On living leaves of Aaclepiaa incarnata. 
Rooks county, July, 1894 ( Bartholomew). L. c, 25. 

230. Pestalozzia kansensis E. & B. On old dead leaves of Quercua macro- 
carpa, Rooks county, January, 1894 ( Bartholomew). L. c, 26. 

231. Pestalozzia oenotherae E. & B. On dead stems of (Enothera biennia, 
Rooks county, March, 1895 (Bartholomew). L. c, 26. 

232. Pestalozzia fibriseda E. & B. On weatherbeaten wood of Rhua glabra^ 
Rooks county ( Bartholomew). L. c, 27. 

233. Labrella infuscans E. & B. On weather-beaten pine boards, Rooks 
county, March, 1894 (Bartholomew). L. c, 27. 

Hyphomycetea {Mildewa). 

234. Cercospora crotonis E. & E. On leaves of Croton texenaia^ Rockport 
(Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 170. 

235. Cercospora ditissima E. & E. On leaves of Cnicua undulatus, Rock- 
port (Bartholomew). L. c, 171. 
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23G. Cercospora melanochseta E. & E. On leaves of CelaairuB scanderu^ 
Pottawatomie county, October, 1893 ( Bartholomew). L. c, 1S94, 380. 

237. Cercospora didymospora E. & B. On capsules and leaves of (Enothera 
fremontiij Rooks county, July, 1894 (Bartholomew). Erythea, 1896, 28. 

238. Cercospora physalicola E. & B. On living leaves of PhysalU virginicOf 
Rooks county, July, 1894 ( Bartholomew). L. c, 28. 

239. Cercosporella nivea E. «& B. On living leaves of Solidago radula. 
Rooks county, September, 1895 (Bartholomew). L. c, 82. 

240. Cladosporium aterimum E. «& E. On rotton wood, Rockport, November, 
1893 (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1894, 378. 

241. Cladosporium subsessile E. & B. On living stems of Populus monili- 

fera^ Rooks county, September, 1894 (Bartholomew). Erythea, 1896, pp. 27 
and 83. 

242. Macrosporium amaranthi Peck. On dead spots of leaves of Amaranthus 
retroflcxus^ Rooks county (Bartholomew). Bull. Torr. Bot. Club, 1895, 493. 

243. Macrosporium clematidis Peck. On living or languishing leaves of 
Clematis frernontU, Kansas (Bartholomew). L. c, 493. 

244. Macrosporium nelumbii E. & E. On leaves of Nelumhium luteuniy 
Pottawatomie county (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1895, 464. 

245. Macrosporium panici E. & B. On living leaves of Panicum virgaium^ 
Rooks county, July, 1894 ( Bartholomew). Erythea, 1896, 28. 

246. Macrosporium uredinis E. «& B. On uredo of Puccinia graminia on 
** volunteer'' oats, Rooks c )unty, September, 1894 ( Bartholomew). L. c, 28. 

247. Coniosporium maydis E. & B. On old corn-stalks. Rooks county, July, 
1895 (Bartholomew). L. c, 82. 

248. Clasterosporium kansense E. & B. On under side of cottonwood post 

lying on the ground, Rockport, September, 1894 (Bartholomew). Ervthea, 
1896, 28. 

249. Sporodesmium exasperatum E. «& B. On the bottom of an oaken barrel 
in a cellar, Rooks county, May, 1894 ( Bartholomew). L. c, 29. 

250. Dendryphium curtipes E. & B. On the underside of an old hog trough, 
Rooks county, December, 1894 (Bartholomew). L. c, 82. 

251. Volutella bartholoman E. & E. On leaves of Sporobolus aaper^ Rock> 
port (Bartholomew). Proc. Acad. Nat. Sci. Phila., 1893, 171. 

It is not possible to tell exactly how many plants this makes for the State of 
Kansas, without making a new verified list. No doubt a good many plants are 
duplicated, owing to the uncertainty of determination, often, by students and 
other collectors, who sometimes reported plants that turned out to be something 
else. But, according to the best of our knowledge, the number of plants found 
in Kansas is as follows: 

Catalogue of Prof. J. II. Carruth, of 1876, with additions up to 1884, 1,515 
species, from which were deducted by Smyth, in 1890, on account of 

error or duplication, 145, leaving net 1,370 

Fungi published by Cragin in Bull. Wash. Coll. Lab., 1884 to 1888, includ- 
ing 48 lichens published in Tuckerman's N. A. Fungi 373 

Fungi published by Kellerman in Vol. X, Trans. Kan. Acad. Sci., 1886, 

( not counted in Cragin's lists ) 266 

Fungi published by Swingle in Vols. XI and XII, up to 1890 33 

Plants published bv other people. In various publications 48 

Additions by Smyth, made in Vol. XII, 1890 447 

Additions by Smyth in 1892 ( Vol. XIII ) 155 

Additions by Smyth in 1894 ( Vol. XIV) 27 

Additicmal mosses by Miss Reed, in Vol. XIV, 1894 54 

Additions in this list by Smyth, including a part of those published by 

Bartholomew and others, outside the state 261 

Total to date 3,024 
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THE PROPAGATION OP ERYTHRON1UM9. 




e total number of apsciee of floiceriDg plants reported aa found in the atBta J 
is 1,997; and ol cryptogam ic plaota of all kinds, InL-luding ferns, mosses, liver- 
worts, lichens, algie, and parasitic fungi, 1,037. Much more remains to be done ; 
«».Dd with active botanical workers in the state, the L-hances are that before long . 
-fc lie re will be a greater list of veritabJe spaciea reported from Kanaaa than from i 
«»Dy other state, except California. 

I 

^^^pPOssiblj Done of our native flowering plants a 

JhsrythroD iu ms, or dog-tooth violets or adder-Coogues 

^^rtaialy none are more beautiful. 

Along the bluffs of the Missouri river we Sad but two species — the Erythro 

xiium albidum and the Erythrooiuni mesochoreum ; however, in the woods about \ 

'niT Ohio home, I was familiar with tt^e Erythroniuoi americanum as well as 

ZErylhrooium albidum. 

In this paper I desire to present an account of the various modes of propaga- 
tion by cormB followed in the three epeciee mentioned. 

Whoever has studied botany is well aware of the tact that our native Ery- 
tbroniuriia present two forme of plants — a ttvo-leaved ttowering form and a single- 
leaved sterile form. Now it is these ateriie or fiowerleas forms which I have 
(jund so interesting, and which loost writers in descriptive botany at 
iaoxcuBabiy overlooked, and to theae I would eapecially direct attention at thi 
present time. 

In both Grythronium americanum or yellow adder-tongue of the East, and ii 
E. albidum, the white dog tooth violet of the Misaisaippi valley, the flDwerleaa 
forme are exceedingly numerous, covering almost completely with a continuous 
mat of erect, glossy, richly -mottled leaves the alopiog sldea of the dhaded ravines 
where they occur. The explanation for this wealth of vegetation is not far to 
seek. Carefully remove a specimen of the one-leavad form of the yellow adder- 
tougue from the rich leaf-mold in which it grows, and usually three or more 
oCtsboola will be observed to have taken their rise from the parent corm. Theae 
oSshcxits are quite brittle, and hence care muat be exerciaed in taking up the 
ptant". At the end of each shoot will be fO'Und a slight enlargement, which de- 
velDps into a corm by the time the parent plant and runners have withered.' 
These corms are capable of producing only one-leaved plants the next eeasoa. 
Thus, whce this year appeared but one plant, next year in close proximity will 
spring up three and poaaibly four planta to repreaent it, provided that mean- 
while some hungry wood-mouse, mole, grub or worm has not made a dinner of 
some of the young and tender, juicy corms. A peculiarity of the offshoola in E. 
americanum is that at first t bey are usually directed upward, so that they may 
even rise above ground i and then they bead gracefully over and again Heek to 
enter the spongy leaf-mold, planting the terenlnal corm, sometimes after devious 
tm-niugs and twistings, as much as 6 or S inches, ur possibly 10, from the site of 
the parent plant. The advantttge of new forage ground is thus gained for the 
{imgeoy plants. Occasionally flowering forms will also be found whose corms 
Ibtovr out oSshoots. Of course such corms will not ftower next seaaon, and will 
■end up only single leaves because of their divided i(ita,til?. T\i\* t^sA t-wjNaxM* J 
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why the yellow Erythronium seldom blooms the second season after being trans- 
planted to a garden. 

In Erythronium albidum we notice a similar feature of the sterile forms. 
However, in this species I have never found more than two offshoots to spring 
from each corm, and I have examined hundreds. Furthermore, the runners of 
E. albidum are first directed downward at an angle and then curve upward, 
finally planting the new corms, developed at the ends of the runners, at a dis- 
tance of three to eight inches from the parent corm. This doubling of corms 
will soon mat a woodland hill slope. Seldom, however, will more than a single 
offshoot from a flowering corm be found; and then its displacement is not men 
than an inch or two, and most frequently is only the merest fraction of an inch 
scarcely rupturing the old corm coat. In fact, the new corm for next year'i 
growth is generally developed right at the base and to one side of the old corm 
Because of this fact the corms in both albidum and americanum are seldoE 
found in an erect position in the soil, but rather set at an angle, and even almos 
horizontal at times. 

And now what is the meaning of all this ? When, if ever, do these thousand 
of one-leaved dog-tooth violets and yellow adder-tongues bloom ? What a glc 
rious sight it would be if that whole shaded hill slope bordering the woodlan< 
creek should some spring day take a notion to bloom forth, each of the thousand 
of corms bearing its nodding bell of pink and white ; or if that old Ohio ravin 
should just for one May day be a blaze of golden adder- tongues ! Such thought 
would come to us in our boyhood days as we roamed those ravines in early sprini 
for treasures for our herbariums, but no hopes for their realization had ever beei 
seriously entertained, and we were content to search for the few stars in the field 
of mottled green, which found, with what diligence did we ply the collector' 
trowel lest we should be so luckless as to cut off the delicate stem ere the deepl; 
buried coveted corm was reached ! But the puzzle of it all remained unsoivei 
until we reached Kansas soil. Imagine our delight, then, when in the spring o 
1890 we indeed did behold the hilltops ablaze with thousands of Erythroniums 
What our boyhood dreams had visioned, and cool reason had denied as impos 
sible, was here indeed a reality. Every plant bore a flower. Could this be ou 
old friend, the Erythronium albidum of former days, here in Kansas under i 
clearer sky seeking a freer life ? We thought not, and this Academy has ahread: 
heard its announcement as Erythronium mesochoreum, a new species, at th 
Ottawa meeting, in 1891. 

What interests us to-day is the fact that this species opens up the secret c 
propagation and flowering in the Erythroniums. Seeking out some of the one 
leaved, flowerless forms (for indeed they will have to be sought for), and remov 
ing them with the utmost care from the ground, you will fail to find on them an; 
runners whatever. Nor do the flowering forms bear runners or offsets. Instead 
the new corms are developed at the base, a little to one side, and yet within th 
fold of the old corm. Furthermore, a well-established flowering plant will hav 
a succession of corms within corms to the number of three or even four or five 
This difference in the corm structure ought to account for the difference in flowei 
ing habits of the several species, and so it does. 

But how came this difference in structure ? We observed in both E. amerj 
canum and E. albidum that sometimes the flowering corms also gave rise to rue 
ners with secondary corms at their extremities. Such accidents in growth cai 
only be explained by environment. The corms of E. americanum and E. al 
bidum, growing in the easily yielding leaf-mold, find no difficulty in prodacinf 
offshoots ; and so long as such is their condition and position, they continue t 
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divide their energies and produce a multitude of corms, none of which have suf- 
ficient material from which to build up a flowering stem. But let some of them 
be covered to a considerable depth with heavier soil, either by freshets or through 
other accident, and the propensity to throw off runners is at once checked ; as a 
result, in a year or two sufficient nourishment is stored and vitality accumulated 
to send up two leaves instead of one and unfold from their embrace the prettiest 
of wild flowers. In evidence, the flowering forms will be found to always have 
their corms very much deeper than the sterile forms. 

Erythronium mesochoreum, the form with the more slender and unmottled 
leaves, confirms this explanation. Appearing as it does some ten days or two 
weeks earlier than E. albidum, when as yet the woodland ravines are scarcely 
out of the icy grasp of winter, it must needs occupy more sunny ground. But 
in such position it must compete with other sun-loving plants that later in the 
reason claim their day. For it there is no soft, spongy leaf- mold, as a rule, 
but the hard, close mat of sod above. To develop runners is out of the ques- 
tion ; so each seedling as it wins a footing begins at once to push its bulb 
lilmost straight downward. Each year finds it a step lower and with all its 
vitality conserved, not divided, as in the case of its more easy-going sisters, 
albidum and americanum. Hence it is that before many years it has strength to 
bloom, and thus, coming more promptly to the flowering st€^e, the one-leaved 
forms of this species are comparatively rare. 



A PROVISIONAL LIST OF THE FLOWERING PLANTS OF McPHER- 

SON COUNTY. 

By H. J. Habnlt, McPherson, Kan. Read ( by title) before the Academy January 2, 1897. 

Believing that complete lists of the plants of many and widely distributed 
localities are essential to a complete knowledge of the flora of Kansas and its 
distribution, we venture to submit the following provisional list of the flowering 
plants of McPherson county. It is needless to say that the list is as yet far from 
complete. We hope to add to it from time to time. We are pleased to acknowl- 
edge the valued assistance of our some-time pupil, Mr. Claude Shirk, who has 
borne the burden of the work. 

1. Ranunculace.*:. 5. Caryophyllace.^. 

1. Anemone patens. 10. Silene antirrhina. 

2. Delphinium azureum. 



O. PORTULACACE.E. 

11. Portulaca oloracea. 



2. PapaveracEvE. 

3. Argemone platyceran. 

3. Crucifer.e. ''• Malvace^. 

4. Sisymbrium canescens. 12. Callirrhoe involucrata. 

5. Brassicasinapistrum. 1'^- Callirrhoe digitata. 

6. Capsella bursa-pastoris. 1^- Malvastrum coccineum. 

7. Lepidium virginicum. l^- Hibiscus trionum. 

4. V1OLACE.E. 8. GERANIACE.E. 

8. Viola palmata. 16. Oxalis violacea. 

9. Viola palmata var. cucullata. 17. Oxalis stricta. 
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9. VlTACK-E.. 

18. Vitis cordifolia. 

lO. RHAMNACK-fl. 

19. Ceanothus ovatus. 

11* Sapindace.1:. 

20. Negundo aceroides. 

12* Anacardiace.i-:. 

21. Rhus glabra. 

22. RhuB toxicodeDdroD. 

13. Lequminos.!:. 

23. Baptisia leucophsea. 

24. Baptisia australis. 

25. Melilotus officinalis. 

26. Melilotus alba. 

27. Psoralea floribunda. 

28. Psoralea esculenta. 

29. Amorpha canescens. 

30. Amorpha fruticosa. 

31. Petalostemon violaceus. 

32. Petalostemon candidus. 

33. Tephrosia virgin iana. 

34. Astragalus caryocarpus. 

35. Glycyrrhiza lepidota. 

36. Vicia sativa. 

37. Cassia chamtecrista. 

38. Desmanthus brachylobus. 

39. Schrankia uncinata. 

14. RosACE.i:. 

40. Prunus chicasa.- 

41. Prunus virginiana. 

42. Geum album. 

43. Rosa blanda setigera. 

1 •*>. S A X I F RAG a CK-K. 

44. Ribes rotundifolium. 

45. Ribes gracile. 

lO. Lythrack-k. 

46. Ly thrum alatum. 

1 7. Ona(;uace-k. 

47. (Enothera biennis. 

48. CEnothera sinuata. 

49. Oenothera albicaulis. 

50. Q^]nothera pumila. 

51. Gaura biennis. 

52. Gaura coccinoa. 

18. CrCURBITACK-K. 

53. Cucurbita f(l^tidissima. 



19. FiCOIDEA. 

54. Mollugo verticillata. 

20. Umbellifer-E; 

55. Peucedanum villosum. 

21. CoBifACB.c:. 

56. Cornus stolonifera. 

22. Caprifoliacejs. 

57. Sambucas canadensis. 

58. Symphoricarpoe vulgaris. 

23* CoMPOSITiE. 

59. Vernonia baldwinii. 

60. Eupatorium altissimum. 

61. Eupatorium ageratoides. 

62. Kuhnia eupatoroides var. cory 

bulosa. 

63. Liatris cylindracea. 
61. Solidago missouriensis. 

65. Solidago rigida. 

66. Erigeron canadensis. 

67. Erigeron strigosus. 

68. Gnaphalium polycephalum. 

69. Gnaphalium uliginosum. 

70. Ambrosia trifida. 

71. Ambrosia artemisifolia. 

72. Xanthium canadensis. 

73. Lepachys columnaris. 

74. Lepachys columnaris var. 1 

cherrima. 

75. Helianthus annuus. 

76. Helianthus petiolaris. 

77. Helianthus grosse-serratus. 

78. Helianthus masimiliani. 

79. Coreopsis tinctoria. 

80. Bidens cernua. 

81. bidens bipinnata. 

82. Hymenopappus corymbosus. 

83. Dyeodia chrysanthemoides. 

84. Achillea millefolium. 

85. Chrysanthemum leucanthemu^ 

86. Senecio aureus. 

87. Cnicus lanceolata. 

88. Troximon cuspidatum. 

89. Taraxacum officinale (dens-leon • 

90. Pyrropappus scaposus. 

91. Lactuca canadensis. 

92. Lactuca scariola. 

93. Sonchus asper. 

24. Ca.mpa>'ulace-e. 

94. Specularia perfoliata. 
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25* Primulacb^. 

95. Androsace occiden talis. 

26. Apocynack-«. 

96. Apocynum canDabinum. 

27* ASCLEPIADACB^. 

97. Asclepias tuberoea. 

98. A.8clepias purpuraseens. 

99. A.8clepias verticilJata. 

100. Asclepias stenophylla. 

101. Acerates longifolia. 

102. A cerates lanuginosa. 

28. BOBRAGINACE^. 

103. Lithospermum pilosum. 

104. ILfithospermum canescens. 

105. tiithospermum hirtum. 

106. ILiithospermum angustifolium. 

107. Lithospermum longiflorum. 

20. CONVOLVULACEJE. 

108. Ipomoea purpurea. 

109. Convolvulus (Calystegia) sepium. 

iJO, SoLANACE.f:. 

110. Solanum nigrum. 

111. Solanum rostratum. 

112. Pliyealis pubescens. 

113. Physalis viscosa. 

114. Pliysalis lanceolata. 

115. Ptiysalis pennsylvanica. 

116. Oatura stramonium. 

31. SCROPHULARrACEiE. 

117. Verbascum thapsus. 

118. F^entstemon coboea. 

32. Orobanchace^. 

119. Aphyllon uniflorum. 

33. VERBENACEiE. 

120. Verbena angustifolia. 

121. Verbena stricta. 

122. Verbena bipinnatifida. 
I^ippia lanceolata. 

**• -^ippia cuneifolia. 

34. Labiate.. 

* Texicrium canadensis, 
m* ^Iviaazurea. 
^ ^Ivia lanceolata. 
^- ^Utellaria parvula. 
^epeta glechoma. 



130. 
131. 

132. 
133. 

131. 
135. 
136. 
137. 

138. 
139. 



140. 



141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 



149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 



157. 
158. 



159. 



160. 



161. 
162. 



35. Plant agin ACBiG. 

Plantago major. 
Plantago lanceolata. 

36. Nyctaginace.«. 

Oxybaphus nyctagineus. 
Oxybaphus angustifolia. 

37. Amaranthaceje. 

Amaranth us retroflexus. 
Amarantbus chlorostachys. 
Amaranth us albus. 
Acnida tuberculata. 

#38. Chenopodiack«. 

Chenopodium album. 
Chenopodium hybridum. 

39. PHYTOLACCACEiE. 

Phytolacca decandra. 

40. P0LYGONACE.E. 

Eriogonum annuum. 
Rumex altissimus. 
Rumex crispus. 
Rumex obtusifolius. 
Polygonum ramosissimum. 
Polygonum lapathi folium. 
Polygonum pennsylvanicum. 
Polygonum convolvulus. 

41. EUPHORBIACE^. 



Euphorbia 
Euphorbia 
Euphorbia 
Euphorbia 
Euphorbia 
Euphorbia 
Euphorbia 
Euphorbia 

42. 



serpens. 

hypericifolia. 

glyptosperma. 

maculata. 

preslii. 

marginata. 

dentata. 

obtusa. 

UrTICACEjE. 



Ulmus f ulva. 
Ulmus americana. 

43. JUGLANDACE.*:. 

Juglans nigra. 

44. CUPULIFER^:. 

Quercus macrocarpa. 

45. SALICACEi)::. 

Salix alba. 
Populus monilifcra. 
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40. Iridacels. 

163. Sisyrhinchium bermudiana, var. 

47. LlLIACK£. 

164. Allium cernuum. 
166. Allium mutabile. 

166. Allium vineale. 

167. Nothoscordum striatum. 

168. Androstephium violaceum. 

169. Yucca angustifolia. 

48. COMMELINACEv«. 

170. Tradescantia virginica. 

40. Alismace.1:. 

171. Sagittaria variabilis. 



50. Ctperace^:. 

172. Oyperus filiculmis. 

51. Gramineje. 

173. Setaria viridis. 

174. Buchloe dactyloides. 

175. Panicum glabrum. 

176. Panicum sanguinale. 

177. Panicum proliferum. 

178. Panicum capillare. 

179. Cenchrus tribuloides. 

180. Aristida oligantha. 

181. Aristida purpurea. 

182. Eragrostis pectinacea spectabil 

183. Elymus sitanion. 



THE TIMBERED MOUNDS OF THE KAW RESERVATION. 

By C. N. OouLD, Wlnfleld, Kan. Road before the Academy December 31, 1896. 

About three miles south of the territory line and ei^ht miles south of Mapl^' 
City, Kan., are situated several hills on which are located what are known locall/^ 
as '* The Timbered Mounds." They are situated some half mile east of the junc-^ 
tion of Myers creek and Little Beaver. 

The hills in all the region consist of massive ledges of limestone, oontaining' 
much flint and alternating strata of gray and drab shale. Near the base of the^ 
hill the prominent ledge on both sides of the creek is the Strong flint of Proeser, 
beneath which is a ledge of massive sandstone. The ledge capping the hills is 
the Fort Riley or Florence flint. It is on the last-named ledge that the " Mounds *' 
are located. 

In some bygone age the region has doubtless been inhabited by a race who 
used these hills for some purpose. On a crescent-shaped ridge about a half a 
mile long and from 50 to 150 feet wide the hard but brittle limestone has been 
quarried in great quantities, and has apparently been piled up in the form of 
rude edifices, which have long since crumbled down. The stones which com- 
posed these buildings seem to have been broken out of the ledge at intervals and 
without regularity of size. In shape they are flat, not more than six inches thick, 
and usually longer than broad. There are none that a strong man cannot lift. 

In certain areas of perhaps half an acre the loose rocks cover the ground to a 
depth of three to four feet. It is in these places, protected from fire, that a few 
dwarfed trees are growing. These trees — ash, elm, and hackberry — have given 
the name ** Timbered Mounds " to the hills. 

The edifices which have fallen down appear to have been either square or 
circular, with a ground diameter of from 5 to 15 feet. In several places can be 
noticed the faint outlines of structure, but usually the rocks are piled in shape- 
less heaps. One peculiarity is that so far as noticed all the buildings seem to 
have fallen toward the center as though they had sloped inward like an Esqui- 
maux hut. Occasionally there will be a space in the center not covered with rock 
as if the wall was not high enough to reach the center when it fell. In several 
places along the brow of the hill are noticed a row of shapeless heaps of stone 8 
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o 12 feet long containing apparently »3 much rock as could b« dfaWD at tno MM 

three wagoD-loads. Near each of these heaps ia a quiirry from which the rock! 

forming the heap has beea excavated. The'quarry ia from 1 to 3 feet deep, aod I 

usuallj 6 feet wide and 8 to 10 feet long. 1 

No markBof tools have been discovered on the rocka; but in some places there .1 

are traces of fire. The quantity of rock quarried is great. It has been estimated 

tliat it would take 100 men sis months to loosen the rock from its original poai- \ 

I Cion. Now if we remember that probably none but the rudest implemeDta were | 

I used ID the work, we will conclude that the time occupied was long. Beside the i 

bill described there are at least four others, within a radius of three miles, 
I covered with the same kind of ruins, and other hills with traces of the same I 
peculiarities have been found in the state near Maple City, ] 

Concerning the uses to which the rocks and edifices were put, we can only I 
I conjecture. There are at least five local tUeories advanced by the people in the ' 
vicinity, viz.; First, they are the sites of ancient mines. Second, the rocks were 
used as fortifications by warring tribes, and there ia one tradition that the Bpan- 
iards were b<«ieged here by the Indians. Third, they were residences. Fourth, 
they were used aa places of religious ceremony. Fifth, they were places of burial. 
The first four theories are hardly tenable for various causes : the fifth is pos- 
sible. We may conjecture that tribes, camped between the blufle in the valley 
below, near a large spring now known as Big Spring, buried their dead on the 
hilltops as do certain tribes to-day, notably the Osages, and as generation after 
So^ration died more rock was needed to erect more tombs, and in the course of 
time the great quantity which is now exposed was quarried. Human bones are 
naid to have been found among the rocks, but this is not authentic. 

Another theory, suggested by Dr, 8. W. Williston, to whom this paper was 
shown, and which seems to the writer to be the most probable of all, is, that the 
' ruins mark the sites of ancient flint quarries. The ledge on the top of the hill 
contains many fiiut nodules, sometimes nearly as large as a man's head, and 
among the loose rock these nodules arc conspicuous for their absence, although J 
many flakes of flint as large as one's hand may be found. This ledge is the fur- I 
theatweat of any flint-bearing ledge in the region; and probably the plains tribes | 
' from the west obtained their arrowheads and flint implements from this locality. ' 
This is further substantiated by the tact that the flint implements found in the i 
[ prehistoric mounds at Arkansas City, some 20 roilea northwest, contained fossil ■ 
F'usUi'ia cj/lindrica, which are characteriatic of the flint mentioned. The edi- 1 
flcee described above were probably temporary structures used by the workoten I 
I while engaged in quarrying. It is highly probable that systematic excavation 
I would throw light on the subject. 

^^^P PREHISTORIC MOUNDS IN COWLKY COUNTY. ' 

^^^V By C. N. UucLD. WinOold. Kiu. Read bi>foni tiis Acailumv .Tnouury 1. ISS?. 

^^V TPoT severa! years a number of people in and around .Arkansas City have 

F Itflown of the presence of some Bo-called lodian mounds east of the city; but, 

1 Until recently, no attempt has been made at Hystematic excavation. The mounds, 

4bout a dozen in number, are situated on the bluffs east of the Walnut river, and 

About a hundred feet above the stream. Looking west, a good view ia obtained 

of the city, the Walnut valley, and the range of bluffs to the north and west. 
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To the east the landscape, dotted here and there with farmhouses, stretches in 
gentle undulations until lost from view beyond the hills of Grouse creek. 

Greologically, the mounds are situated on the highest massive limestone in the 
Permian of the region, probably referable to the Pleurophorus limestone of 
Prosser. 

On December 21, 1896, a party composed of members of the Cowley County 
Historical Society drove from Winfield to the mounds for the purpose of making 
investigations. The investigations were confined to three mounds, and a number 
of valuable relics were found. The mounds, which have been greatly worn 
down, are circular in shape, from 20 to 30 feet in diameter, and from 2 to 5 feet 
high in the center. At the depth of from 1 to 3 feet from the surface, fragments 
of charcoal began to be found ; these increase with the depth, until at from ^ 
to 10 feet deep, the soil is in a great measure replaced by charcoal and ashes - 
Intermingled with this charcoal are found broken pieces of pottery, apparentl>" 
formed of broken shells mixed with clay and baked. No entire vessels havebeec:^. 
found; but, judging from the fragments, they were shaped like a deep tin wash.— 
basin, probably 6 inches deep and 10 to 12 inches in diameter. Several handle.r9 
resembling those of a jug were found. The pottery is usually blackened wittx 
fire on one side, showing that it has been used. 

Besides pottery were found a number of implements, including stone hammer #=* 
and axes, mortars for grinding grain, flattened stones for dressing skins, flint; 
arrow-heads and axes, and grooved stones, apparently for sharpening instru- 
ments, numerous flakes of flint, also two species of Unio^ the bones of the follow- 
ing mammals : buffalo, elk, deer, rabbit, two species of mice, coyote, together 
with remains of tortoise, a gallinaceous bird, and fish. 

Scattered over the mounds were a great quantity of Tertiary pebbles, which 
are not found nearer than the Arkansas river, three miles distant. 

A few years since a cellar was dug on the site of one of these mounds, and a 
gentleman informed us that a half bushel of stone axes were thrown out in the 
loose dirt and carried away by people in the vicinity. It is to be regretted that 
these relics, which are of no little scientific value, should be lost by those who 
have so little appreciation of their importance. 



BARITE NODULES IN WOOD. 
By E. B. Knerr, Atchison, Kan. Read before the Academy December 31. 1896. 

In digging a well during the summer of 1896 near Midland College, the work- 
men brought up some bits of wood from a depth of 40 feet. A peculiarity in the 
wood was the presence of many little white spheres, ranging from a thirty second 
to an eighth of an inch in diameter. The material was crystalline in structure, 
the crystals radiating from the centers of the spheres, and chemical analysis 
proved it to be barite. The appearance of the wood fibers is as if they had been 
formed around the spheres. Whatever was the occasion of the peculiar growth, 
evidently the barite was a subsequent deposit in the cavities. 

A careful separation of the material, to get it as pure as possible, gave the fol- 
lowing analysis : 

SiOa and gangue 4.00 per cent. 

SOs 33.25 

BaO G2.17 

CaO m 

Total 99.92 per cent. 
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Subtraotiiig the silica and gacgue, and recalculating, the following per cents, 
re obtained ; 

SOt 34.64 per cent. 

BaO 64.76 

CaO .50 

Total 99.90 percent. 

The theoretical compoeitioc ol barite is : 

SOs 34,33 per cent. 

BftO 65,67 

Total 100.00 per c«Dt. 

?he specific gravity of the nodules was 4.55 ; color, aeh white. 



ON THE ALKYL HVPOBEOMITES. R-O-Br. 

F, W. Bdhdo so, Emporia, Kaa. Brjad before tho Academy Docomberai, IBM. 
About 10 years ago Sandnieyer first prepared and described ■ metbyl hjpo. 
«rblorite and ethyl bypi>chlorite, but, possibly on at'Count of their ucBtable and 
«splo^ve nature, no further attempts were made to use them in the eynthesia of 
other compounde. 

In a study of cyanioiidometbykarbonatc f and other imidoetbers, undertaken 
about two years ago at the BUggeetlon of Dr. J. U. Nef, these alkyl hypocbtoritea 
proved to be very valuable. Since the acid bromides are frequently much more 
reactive than the acid chloridea, it was to be expected that the alkyl bypobro- 
mites would be much more valuable reagents than the corresponding hypo- 
chlorites. Experiments were therefore begun in the hope of preparing such 
hypobromitee. 

Ethyl Hvpobromitb. Ca lit - - Br. 

Several attempts to prepare ethyl hypobromite from alcohol and hypobromous 
acid, prepared in the usual way from oxide of mercury and bromine, failed. 

Fifty g. potaeaium bromide, 25 g. caustic soda and 35 g. alcohol were then dis- 
solved in 250 c,c. water, and put into a wide thin- walled inner tube of a glass con- 
denser, which was closed below by a Ihreo-way stopcock. Ice-water was kept 
flawing through the apparatus, and the temperature of the Bolution thus kept 
below -5' C. Washed chlorine gas, free from air, was passed in through the stop- 
cock, the apparatus being inclined at an angle of about 15' from the Ijorizontal, 
80 that the bubbles would rise slowly through the liquid. % As the bubbles of 
chJorine dimioished ia size through abj^orption, small globules of a red oil grew 
beneath them. ThLs oil formed a layer at the bottom, but decompMed before it 
could be removed from the apparatus, although if left there undisturbed and 
kept cold it could be kept nearly halt an hour. 

Ethyl hypochlorite, which floats on water, was shaken up with a dilute solu- 
tion of potassium bromide, which wrn kept below -8 ' C. Drops of ethyl hypo- 
hromite collected at the bottom, but exploded instantly, though not violently, 
when the mother -solution was poured off. A number of schemes were tried it 
order to weigh a portion for analysis, but none were successful. 
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Methyl Hypobromite. CHs-O-Br. 

A solution of 50 g. potassium bromide and 25 g. caustic soda in 25 c. c. methji 
alcohol and 250 c. c. water was placed in the condenser previously described, aod 
chlorine passed in as before, but no oil separated. 

Methyl hypochlorite was then prepared and distilled into a dilute solution of 
potassium bromide, which was kept below -8° C. A drop of red oil would form 
at the end of the delivery tube and sink to the bottom, where it would soon begin 
to decompose, and then rise to the surface, where it would explode instantly. 

It was evident from these experiments that ethyl hypobromite is more stable 
than methyl hypobromite. One would naturally conclude that the higher mem- 
bers of the series would be still more stable. 

Amyl Hypochlorite. C5H11-O-CI. 

Amyl alcohol was shaken up with a solution of 3 g. caustic soda in 300 cc. 
water, and after allowing the undissolved alcohol to separate the solution was put 
in the condenser and treated with chlorine. A layer of amyl hypochlorite was 
obtained. It resembles methyl and ethyl hypochlorites in being a green oil which 
floats on water and in having a sharp odor more disagreeable than that of chlo- 
rine gas, but it is more stable. While I was never able to keep either methyl or 
ethyl hypochlorites more than four hours, even when kept cold by freezing mix- 
tures, I succeeded in keeping a sample of amyl hypochlorite in an open test-tube 
24 hours, at the ordinary laboratory temperature in June. An attempt was made 
to distill a portion, but when heated to 75'' C. it rapidly decomposed, with great 
evolution of heat and a strong odor of valerianic acid. 

Amyl Hypobromite. CsHn-O-Br. 

Amyl hypochlorite was shaken up with a cold dilute solution of potassium bro- 
mide, and a layer of red oil sank to the bottom. It was washed by running cold 
distilled water through the vessel containing it, and a portion was then removed 
by means of a pipette, and weighed, and immediately plunged into dilute am- 
monia, where it very slowly decomposed. The haloids were precipitated by silver 
nitrate. 0.1987 g. oil gave 0.1688 g. silver haloids, which lost on heating in chlo- 
rine 0.0160 g., indicating that the oil may have been a mixture of amy! hypo- 
chlorite, amyl hypobromite and amyl alcohol or decomposition products. A loss 
of bromine was noticed at the time of transfer for weighing, this having been 
done in the extremely unfavorable weather of July. I expect to continue these 
experiments in cold weather, and feel confident that I can prepare alkyl hypo- 
bromites entirely free from chlorine, and make perfectly reliable analyses of 
them. I expect then to study their action on the isocyanides and other unsatu- 
rated compounds. 



KANSAS MINERAL WATER. 

By H. E. Daviss, Lawrence, Kan. 

Presented by £. H. S. Bailey, Lawrence, Kan., and read ( by title) Janaary 2, 1897. 

Pure water is an artificial product of the laboratory. Natural waters always 
contain foreign matter in solution and suspension, varying in amount from a 
mere trace to a very largo proportion. The properties, effects and uses of water 
are considerably modified by these ingredients, and the object in the inveetiga- 
tion was to ascertain the chemical composition of some natural waters from dif- 
ferent sections of the state. 
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o four classes : 






y divide all Daturnl < 

1. Rain-water. 

2. Surlnce- water, including Btrearas and lakes. 

3. Grouod-waler, including wella. 

4. Depp water — water iiL-cuniiilated at considerable depth below the 8i 
euch as artesian wells and springs. I 

Water containing a large amount ot dissolved substances is not considered I 
good [or public eupplj, yet a atnall amount is considered of value. The presence J 
of substances which ordinarily exist in solution in natural waMr is not regarded I 
as necessary, because experience has shown that distilled water, properly aerated, I 
is perfectly wholeaome. It is, however, true that a person who is in the habit I 
of drinking soft water generally eiperiencea some derangement of the digestive 
organs on beginning to use distilled water. It has also been proven that the sys- 
tem needs eahi of lime for the development of the bones of the body, and that 
tbean salts exist in the water ; conBeijuently. distilled water would not be bo bene- 
ficial to the human system as comparatively bard water would be. Surface-waters 
containing vegetable matter are unhealthy, causing diarrhea, and other diseasep, I 
such as miiaria and fevers, The most dangerous effects are believed to coma 
from waters polluted with waste materials from large dwellings or sewage of i 
towns and cities. 1 

The "germ theory" of disease is lliat matxj diaeastes are due to the preseDi^e I 
and propagation in the system of minute organisms, which are termed bactfiria, I 
and that some of the diseases which have their cause in such organisms are ma- i 
larial fever, typhoid fever, diphtheria, and taberculosie. Admitting the presence I 
of these organisms in the Iradies of persona sick with certain diseases — organ- I 
isms which, at least in certain stages of their development, can exist outside the J 
human i>ody and retain their vitality for a long time — the question arises how 
they can find their way into the system of healthy persons to produce disease. 
The two most obvious of possible carriers of diseases are the air we breathe and 
the water we drink. Filtering cannot be relied upon in all cases. It has been J 
known to fail utterly in the examination of the most contaminated reservoir I 
water ; even the best filters available will not keep back the smallest cell forms, I 
sometimes very abundant. Tho small protococcus cells have been found in great 1 
numbers in waters filtered through sand, silica, or even filter paper, Furtu- ] 
nately, however, these forms are not common in waters. Professor Mallet, in ' 
regard to his idea on disease, says : 

"If the theory be accepted which has so much in itn favor, attributing th» 
production of disease to organic matter in drinking-water — not to say specif- 
ically a poisonous substance or substances, but to the presence and actions of 
organic organisms — it seem.s quite conceivable that a water containing organic 
[natter of any kind, including vegetable matter, may be harmless at one time, and 
harmful at another, when perhaps a different stage of fermentation or putrefac- 
tive change may have been entered upon and special organisms may have made 
their appearance or entered utwn a new phase of existence. Thus, there might 
[loesibly be safety in drinking a peaty water, or water filtered through beds of 
ilead forest leaves, when fresh; danger when, after n certain amount of atmoa- 
jiheric exposure, bacterial organisms had become developed : and safety again, 
perhaps, after the growth of such organisms had fallen oS and more or less of the i 
available organic matter had been consumed." 

Though views may differ, we shall be safe in accepting the following summary 

Kn in Nichols on " Water-supply ": I 

'A water suitable for domestic supply must be tree from all euLtMi<^>a,'a)r^ 
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which are known to produce an injurious effect on the human system, or whicli 
are suspected with good reason, or on good authority, to produce such an effect 

2. ** The water should be, as far as practicable, free from all substances and 
from all associations which offend the general aBsthetic sense of the community, 
and thus affect the system through the imagination, even if there is good reason 
to suppose that it is within itself perfectly harmless." 

Without doubt the best kind of water for drinking purposes is the moderately 
soft spring water, without any possibility of contamination by organic matter. 
Unfortunately, however, such water is hardly ever found in sufficient quantities 
for the supply of large cities. 

Water Analysis. 

Cof lection of Samples of Water, — The quantity of water which should be 
collected for analysis should not be less than a gallon, biit in case of necessity a 
smaller amount will do. In collecting water, cleanliness should be insisted upon 
in all cases ; the bottle or jar should be thoroughly washed out with weak sul- 
furic acid, then thoroughly rinsed with the same kind of water that is to be 
analyzed, and before collecting the water to be analyzed the collector should 
satisfy himself with the fact that there is no acidity left in the bottle from the 
acid used in cleaning it. After the bottle is sealed it should be immediately 
shipped to the analyst, in order that an examination be made of the substances 
that are liable to change by standing. 

Total Solids. — The determination of total solids is made by evaporating a 
certain quantity of water in a weighed platinum dish and heating to 130^ C. 
After the water is all driven off, the residue is weighed with the dish ; the differ- 
ence in weight of the dish and of the dish plus the residue gives the amount of 
total solids in the water. 

Chlorine, — Chlorine usually occurs in water in combination with sodium; 
also, in small quantities with potassium, calcium, and magnesium. The amount 
of chlorine in water is not of a very great consequence, but the determination of 
chlorine is resorted to by chemists in order that they may be able to tell whether 
a certain water is contaminated with organic matter or not. 

The determination of chlorine is made by the use of a standardized solution 
of silver nitrate. 

There are some precautions to be guarded against in making this determina- 
tion : the chromate should be perfectly neutral and free from chlorides ; the silver 
: solution and the water should also be perfectly neutral. The reason that acidity 
should be guarded against is because chromate of silver is soluble in acids. 

A special method for the determination of the bases has been prepared by 
Prof. E. H. S. Bailey, and was used in these examinations. The method, with 
few additional suggestions obtained by experience in working with the above 
waters, is as follows : Determination of silica and insoluble residue, and of iron, 
aluminum, and phosphoric acid. 

Silica and Insoluble Residue, — Acidulate one liter of the water with HCl, 
evaporate to dryness on a water-bath, heat the residue to 110° C, digest the 
residue with HCl, sufficient quantity to moisten it well, add hot water, and filter; 
the residue upon the filter is dried, ignited, weighed and calculated as insoluble 
residue and silica. 

Iroiu Aluminum, and Phosphoric Acid, — The filtrate from the preceding 
is treated with ammonium chloride and ammonium hydrate. After heating and 
allowing to settle, filter and wash. If the precipitate is very large it is redissolved 
in HCl and precipitated again with ammonium hydrate; the precipitate is then 
filtered out, dried, ignited and weighed as AlsOs, FejOs, and phosphoric acid. 
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3TrT3i_ 

Determination of Lime. — The filtrate from the above is trtatdd with a 
inonium osalate, boilod, allowed to remain io a warm place (or several l 
then filtered, washed, and the residue dried, ignited, and weighed either a 
bon.ite or oxide. 

Ditermination of MagnesiiDH. — The filtrate from the aboTe is evaporated 1 
to dryness with fame nitric ncid. It the residue is verf large it is redissolved i 
nitric add on an Iron plate; then the residue is treated with onld water and a ^ 
drop of liCI: filter if aecessary, and add to the solution hydro-di-sodium phoe 
pbate and ammocium hydrate aod allow the precipitate to stand several hours. 
The precipitate of ammonium -magnesium phosphate thus obtained is washed 
with dilute ammonia, and after drying is neighed as magnesium py ro phosphate. 

Dfiermination of Sulfitrlc ylcW.— .Acidulate one Jiler of water with HCI, ' 
aod concentrate to about 200 c. c, add BaCli and allow to stand for some time I 
in a warm place. The BaSOt is weighed as such, and the sulfuric anhydride is ' 
calculated from this. 

Dcle.rininatirin of jVojO, A'jO, and 7y/j0.— The filtrate from the barium 
aulphate is evaporated to dryness in a platiJium diah to remove HCI and separate 
Biliua. Digest the residue with a few c. c. of water, and precipitate magaesium 
without previous filtration by addition of a solution of Ha <OH)i, avoiding a brge J 
eiceas. Enough has been added if a pellicle of barium carbonate forms upon the J 
surface of the liquid on exposure a short time tu the air. Filter nod wash the ■ 
usually slight precipitate; heat the filtrate, and add ammonium carbonate, and ' 
evaporate the filtrate to dryness, and remove by heating the ammonium chloride 
i^oiapletely. Dissolve the sodium chloride In the residue with four or fivec. c. 
of water; warm, aad add a tew drops of ammonium carbonate and ammonia to 
separate possible remaining traces of barium, magnesium, and calcium: filter 
a^iD into a weighed platinum dish, evaporate to dryness, beat nearly to fusion, 
and weigh the mixed chlorides. Their residue will contaia, besides sodium chio- j 
ride, the potassium chloride, if any is present in the water. If enough alkali ii 
obtaineti, it may, after weighing, be examined for potassium by ordinary methods. 1 
jyetfTininalion of Sodium Cnrfioiio/".— Evaporate one liter of the water to l 
<iryiieB3 on a water-bath, treat with water, filter, wash until filtrate no longer I 
aliowBan alkaline reaction with litmus paper, and titrate the solution with stand- • 
^rdized sulfuric acid. The result is calculated to sodium cartH>nate. 

Determiiintion of Bromine and /orfiitc— These were determined according, J 
to the method as given in ihe Journal of the American Chemical Societj/,Val, T 
18, August. 1696, page 688. This is a modified method, and the writer used itj 
'^ith good sue 

A numljer of waters have been esamined by the alrove methods. The moai 1 
important of these are the follovring : 



c of city supply ( parte per 100,000 ) ; 



ci 

COj, undetermined. 



86 KANSAS ACADEMY OF SCIENCE. 

These constituents are probably combined in the total solid residue, as follows r 

SiOi 1.75 

FesOs 25 

UgQOi 17.115 

CaS04 24.863 

NasCOs 1.426 

NaCl 66.327 

Na2S04 8.245 

CaCOs 4.125 

II. 

OvERBROOK, Kan. — This water was obtained from a well 144 feet deep, but 
water was reached when the well was dug down to 122 feet. On account of the 
large amount of salt in the water, vessels become covered with an incrustation 
when left standing in the water. This well is located 3 miles south and 1^ miles 
east of Overbrook, in Osage county. There are other wells within a mile of this 
which are deeper and the water is considerably softer. The constituents, esti- 
mated in parts per 100,000, are : 

SiOs and insoluble residue 5.48 

FexOs and AljOs 1.72 

CaO 60.04 

MgO 5.96 

NasO 211.86 

NasCOs. 2.85 

SOs 78.72 

CI 242.20 

CO2 undetermined. 

In the mineral residue these constituents are probably combined thus ( parts 

per 100,000): 

SiOj 5.48 

FeaOs 1.72 

MgS04 17.88 

CaS04 113.028 

CaCOa 24.107 

NasCOs 2.852 

NaCl 399.118 

III. 

Fredonia, Kan.— This water comes from a well that was bored for gas and 
oil, and is a good producer. It is about 700 feet deep. The water is essentially 
a brine, but it is interesting from the fact that it contains bromides and iodides. 
(Parts per 100,000.) 

SiOs and insoluble residue 4.34 

FesOs and AbOs 8.01 

CaO 199.44 

MgO 474.06 

NasO 3746.20 

NasCOs 2.61 

SOs 3.14 

CI 4928.50 

Br 7.90 

1 84 



TWENTY-NINTH ANNUAL MEETING. 87 

These constituents are probably combined thus (parts per 100,000): 

SiOj 4.34 

FejOs 8.01 

CaS04 5.338 

CaCl2 394.610 

MgOla * 1123.465 

Na2CO« 2.609 

NaCl 7051.332 

NaBr 10 . 165 

NaT 1.060 

IV. 

Walton. — This water is from a well near Walton that has obtained consid- 
rable local repute, as being of medicinal value. ( Parts per 100,000.) 

Si02 and insoluble residue 7 .40 

FesOa and AlsOa 3.26 

CaO 137.00 

MgO 10.66 

NajO 1.41 

Na.COa.. 0.53 

SOa 95.06 

CI 1.98 

CO, undetermined. 

These constituents are probably combined thus (parts per 100,000): 

Insoluble residue 7.4 

Fe, Al, etc 3.26 

CaCOs 38.84 

Na.COs 0.53 

MgS04 31.977 

NaCl 2.650 

CaS04 139.123 

V. 

St. Paul. — This water is from a deep well. It is practically a brine. The 
>Dstituents are as follows (parts per 100,000): 

Si02 and insoluble residue 1.70 

Fe208 ^nd AlaOs 7.10 

CaO 65.14 

MgO 56.84 

Na20 1455.54 

Na2C08 4.77 

SOs 1.87 

CI 1712.40 

CO2, undetermined. 

If properly combined, the results would be (parts per 100,000): 

Insoluble residue 1.70 

Fe208,-Al, etc 7.10 

CaCOs 113.945 

CaSO* 3.175 

MgCl2: 134.701 

Na2C08 4.770 

NaCl 2742.000 
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While a good knowledge of the compoeition of the normal waters of any region 
is of the greatest value in the interpretation of an analysis, it is claimed " there is 
no good basis for the establishment of fixed limits for all the various items of 
analysis below which a water is to be pronounced good and above which it is to be 
condemned." The value of an analysis, or the opinion of the analyst, about a 
certain water which has been examined by him, does not depend upon the full- 
ness of his work alone, but also upon the amount of his knowledge concerning 
the conditions that surround the water. It is not, however, an easy matter to 
obtain a good knowledge of its surroundings, and on this account the value of 
the opinion of the analyst is not of so much value. It is better to take the advice 
of the analyst according to his experience and reputation, rather than to try and 
obtain an unbiased opinion by withdrawing facts necessary for a satisfactory 
judgment. 



ATCHISON AND NEMAHA COUNTY MINERAL WATERS. 
By E. B. Knebb, AtcbisoD, Kan. Read before the Academy January 2, 1897. 

The drift in Atchison county is quite uniform in structure, being a heavy com- 
pact clay for the most part, with but little gravel and sand intermixed. Water 
will pass through it very slowly; hence, the wells dug into it are deep, as a rule, 
usually from 40 to 60 feet in depth ; and the water generally stands quite low, 
though about three feet of water may generally be counted upon in the dryest 
months. Such wells at those seasons may be easily be pumped dry, but in the 
course of several hours the water will collect to the depth of a foot or two again. 
Analysis of this drift water presents nothing of unusual interest. 

There are numerous springs in Atchison county. Where these issue from the 
limestone they are of interest only as furnishing good, cool drinking-water. 
Several such springs occur within the city limits of Atchison, and have always 
supplied the neighborhoods in their immediate vicinity with water. One of these 
springs had for years enjoyed a reputation for medicinal virtues. I was sufficiently 
interested to make an analysis of its waters, with the following results, which, 
however, do not reveal, so far as I could discover, any unusual therapeutic quali- 
ties (parts per 1,000,000): 

NO Trace 

NO3 79.0 

SiOa 30.0 

SO:, 97.0 

CO, 217.0 

CI 58.0 

Basic oxygen 133.0 

Fe 6.0 

Al Trace 

Ca 156.0 

M^ 25.0 

K 6.0 

Na 111.0 

NH^ Trace 

P,0, 4.0 

Total solidF 922.0 
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The presence of nitrites, nitrates, phosphates, and chlorides made me suspect 
that possibly the water was contaminated with surface or sewage waters. This 
suspicion was confirmed when a day after a heavy rain the flow of water was per- 
ceptibly increased. 

However, when the springs issue from shale beds they are usually weaker in 
flow, and the waters leave a stain of iron along their course, and at times show a 
slight iridescent film on their surface. 

When wells are put down about Atchison to a depth of 200 to 300 feet, the wa- 
ter obtained is salty. In the western part of the city, in part of Mr. Peter Beck- 
er's property on West Main street, there is such a well 325 feet deep. The water 
from this well is too salty to drink. When first drawn it is surcharged with car- 
bon dioxide gas, and is perfectly clear. But as the gas escapes the water becomes 
turbid with a precipitate of iron oxide. The analysis of this water stated in parts 
per 1,000,000 resulted as follows : 

SiO, 18.0 

SO3 924.0 

COj 435.7 

P.O. 18.0 

CI 155.")0.0 

Basic O 415.0 

Feand A! 42.0 

Ca 420.0 

Mg 310.0 

K 36.0 

Na... 10100.0 

NH4 20.0 

Totalsolid.i 28298.7 

About 2^ miles north of Centralia, in Nemaha county, is a well 125 feet deep, 
the water of which is highly charged with sulphate of lime. Whether this 
argues gypsum deposits at that depth we will not state. The analysis of the 
water is as follows, stated in parts per 1,000,000 : 

SiOa 25.0 

SO.T 1625.5 

CO, 634.1 

CI.' 36.0 

Basic O 306.0 

Fe 2.8 

Al 3.7 

Ca 494.0 

Mg 156.7 

K 25.0 

Na 31.5 

NH4 1.4 

NO 4.2 

NO, 9.9 

P,0\ 46.8 

Total solids 3402.6 



KAKBAS ACADEUY OF SCIENCE. 



Br I 



THE PLEISTOCENE OF KANSAS. 

>. W. WiLLiSTOH, Lawrenn. Kan. Rend Iwforu the Aeademjr Deoem! 



I 



FoUowins tbe terminology of D&na, the Pleistocene or America has tvtr 
detlaed periods, the Glacia) aod the CbampIaiQ: the Tormer characterized by the 
prevalence of glHcial conditions, the latter by fiovial, by an ameliorated climate, 
luxuriant forest growths, aad more or leas submergence. The third period of tbs 
Quaternary, the Recent, ia characterized b; a partial return to the colder climate, 
the elevatioti of the land, the development of the prairies, and a drier climate. Il 
ia precisely at this time, that of the change from the warmer and moister climate 
to the colder and drier one, that we would espect the culmination of the more 
susceptible forms of life and rapid change in the flora and fauna. Cope has al- 
ready called attention to this change in an article tbat I icitl quote from further 
on. Every additional fact furnished from Kansas seems to imbstantiate his con- 
clusions that the Megalonyi fauna of the east and the Equus fauna of the west 
were contemporaneous, and that both occurred during a period of depression — 
that is, during the late Pleiatoccne time. It is strange that some writers should 
still follow Marsh in bis location of the Equua fauna in the Pliocene. That Marsh 
dues so Is not surprising ; sioce, as Hatcher has shown, he has confounded the 
Loup Fork and Equus faunas in part, and seems to be unaware of recent publi- 
cations on the subject. 

That there was a depression in Kansas during Cbauaplain times is certain. 
That this depreaeion was considerable, I do not believe, inasmuch as the river 
terraces in the eastern part of the state nowhere exceed 20 feet in total height. 

"The Equus beds are always to be distinguished by the presence of Elephas 
primigeniua, when other forms less easily preserved are not recognized." • This 
species ia the most common fossil, or at least the one of which we have the most 
knowledge, in the Quaternary deposits of the state, and is the most widely dis- 
tributed ; and the conclusion is, hence, that the Equus beds are the prevailing 
superficial deposits of the state, a coDclusion borne out by the other vertebrate 
fossils that are known. Thatallof the forma given below were contemporaneous, 
is, of course, not yet proven ; but I believe that they were. 

Cragin, in a recent paper.t has given a preliminary notice of three terranes in 
Clark county, which he wrongly ascribes to the late Pliocene. The lithological 
characters of these terranes nre, of course, nearly worthless, save tor local use ; 
and he has not yet given a critical list of the vertebrate fassila contained in them. 
The lowermost of these, which he calls the Meade gravels, contained "abundant 
3 of horses, llamas, elephants, turtles," etc., some of which are " Elephas 
impecatorl?), Megalonyx lejdyi, Equua complicatua, E. curvidena, Auchenia 
huerfanenaiB," etc. Lying upon this terrane are volcanic ash-beds, which he 
calls the " Pearlette beds," and upon the aah-beds are the " Kingsdown marls, 
consisting of yellowish -brown, lacustrine, or slack-water marls, containing vari- 
ously shaped concretions of carbonate or silicate of lime." All these terranes he 
locates in the Equus beds of Cope. It seems to me tbat further and more care- 
ful study of the fossils is desirable before we assume as certain that the late 
Pleistocene in Kansas reached the great thickness of over 250 feet. 
I'X'he following list includes all the species of vertebrate fossils found in the 
B Pleistocene of which I have any knowledge : 
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Homo Bapiens. 

Mastodon americanus. 

Elephas primigenius. 

Elephas imperator (?) ( Cragin). 

Bison americanus. 

Bison antiquus. 

Bison Grampian us. 

Bison alleni. 

Alces, species indet. 

Equus major. 

Equus ezcelsus. 

Equus occidentaiis. 



Equus compiicatus ( Cragin). 
Equus curvidens ( Cragin). 
Platygonus compressus. 
Camelops Kansanus. 
Auchenia huerfanensis. 
Camel ids, species indet. 
Megalonyz leidyi. 
Mylodon (?), species indet. 
Cants lupus. 
Canis, species indet. 
Geomys bursarius. 



Homo Sapiens: The contemporaneity of man with the Equus fauna is, I 
think, assured by the discovery of arrow-heads associated with the remains of 
Bison antiquus, in Gk)ve county, by Mr. H. T. Martin. 

Mastodon americanus : This species is rather rare in Kansas. An excellent 
pair of jaws was discovered some years ago in the alluvium of the Wakarusa val- 
ley, near Lawrence, and I have further knowledge of the same species from Man- 
hattan and Jewell county. Reputed discoveries of this mastodon are not always 
to be trusted, since it is commonly confounded with Elephas primigenius, 

Elbphas primigenius : This species has been found in nearly all parts of the 
Btate, but occurs most frequently in the western and southern parts, and yet 
more frequently in the Indian Territory south of Kansas. Three years ago an 
extraordinary deposit was discovered in Lane county, in the valley of the Smoky 
Hill, by Mr. Chas. Sternberg, the veteran collector of Kansas. From a small 
area, not more than two or three rods in diameter, portions of a score or more of 
these animals were obtained, together with others of Equua excelsua and of a 
small dog. Some seventy or more of the teeth are now in the University collec- 
tion. The deposit was in a basin in a small ravine that had been hollowed out 
of the Niobrara chalk, and considerably below the Loup Fork beds, which here 
yielded teeth of Protohippus placidua. In the vicinity, and from a higher 
horizon, were obtained teeth of Protohippus lenticularis, a typical Ooodnight 
beds species. There can be no question of the local character of the Elephas de- 
posit. Everything indicates that the spot was the site of some old spring to 
which the different animals had come and died. 

A'large series of Elephas primigenius bones were obtained from the reddish 
alluvium of Clark county. 

Bison americanus : Teeth agreeing quite with this species were obtained some 
years ago from 8 or 10 feet below the surface in the alluvium of the Wakarusa 
valley. There is also a jaw of this species in the collection from the southern 
part of the state bearing this label : '^ Found on strip pit (coal ), on S. L. Cherry's 
place, in blue-muck clay and on top of the coal, six or seven feet from the sur- 
face." A while ago. Professor Hay sent to me for examination a part of a skele- 
ton from the western part of the state, partly fossilized, and which Hay thought 
to have been contemporary with extinct species. 

Bison antiquus : The only known occurrence of this species is in Gove county, 
in the valley of the Smoky Hill, where Mr. H. T. Martin obtained for our mu- 
seum a complete skeleton, which will be mounted. The material in which the 
skeleton was found was quite like that of the Elephas and Platygonus deposits 
not far distant. As already stated, with these specimens was found an arrow-head, 
well fashioned, but small. 
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Bison crampianus: This Ppecies was described by Cope from a part of a 
skull fouDd near Wellington, associated with Elephaa primigeniwf. 

Bison alleni : This species was described from a specimen found in the Blue 
river at Manhattan. The description is meager. The horizon is located in the 
" lower Pliocene." Upon what evidence I know not, as the specimen was pur- 
chased^by myself from the finder of it. 

ALCESf species indet : An extinct species of moose or an allied animal is rep- 
resented by maxillary and mandibular bones in the University collection. There 
is no record of the collector, though I doubt not that they were obtained by 
Judge West, who rarely attached his name to the specimens in the collection. 
They have the following label, in Judge West's handwriting: **From the loess 
near Kansas City, 50 feet from the surface," and are accompanied by several 
skulls of Oeomys buraarius, all of which are inclosed in an exceedingly hard 
matrix. Possibly the moose is Cervalces americanus, of which I can find no 
adequate description of the dentition. The teeth are larger than are the largest 
specimens of the living moose in our collection, obtained by Professor Dyche. 
The upper molars differ, especially in the presence of a prominent tooth like proc- 
ess or projection near the base of the premolars on the outer side posteriorly, 
and which incloses a cavity between it and the tooth. It is largest on the second 
premolar, and is represented by a rudiment on the first true molar at the base of 
the strong middle column. In addition, the second and third premolars differ 
markedly in the much stouter anterior column exteriorly, which is dilated and 
turned backwards, and which would give, when worn, a T-shaped surface. The 
first and second upper molars have a small, tooth-like process in the valley inter- 
nally. If the species is not C. americanus, it must be distinct from any hitherto 
described. 

Equus major : So far as I am aware, the only occurrence of this species in 
Kansas is from the vicinity of McPherson, associated with Megaionyx leidyL 
The determination is by Cope. 

Equus occidentalis : Several teeth from Bluff creek, Clark county, agree 
perfectly with figures and descriptions of this species given by Cope. 

Equus excelsus: A complete upper dentition, agreeing quite with this 
species, was found in the Elephas deposit in Lane county, before mentioned, by 
Sternberg. 

Platygonus compressus: The skeletons of peccary obtained from near 
Gk>odland in this state, I am more and more inclined to identify with this specieSt 
notwithstanding the differences they present. If the species is compressus^ 
it is very important in the correlation of the Megaionyx and Equus beds. 

Camelops kansanus: This species described in 1856 from the "Drift" of 
Kansas by Leidy has never since been identified. Possibly it is the same as one 
or the other of the following species. 

AucHENiA HUERFANEN8I8 : This species was described by Cragin from Texas. 
Its identity with the Kansas species needs further identification, inasmuch as 
the bones from this state examined by Cragin are uncharacteristic. 

Camelid, species indet. : Two metapodials, differing considerably in size, are 
in the University collection, which can be referred to this family only at present. 
One of them, the smaller, was discovered by Mr. C. N. Grould in Barber county. 
The unworn fourth lower molar of a large species was dicovered by Mr. H. F. 
Rose, about 10 miles northeast of Dodge City. 
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HF Canis. species indet. : A complete mandible oF a amall speoles of ilog vhm ob- { 

^T«ined in the elephant depcaits in Lane county, by Mr. Martin. I do not, at I 

present, have acceas to the specimeD and cannot give the speeiGc oame. j 

Cahis ldpcs: A complete skull and other parts of the skeleton are in the I 

Uoiversity collection, obtained from near Goodland, in apparently the same da- I 

posits which yielded the Plaii/i/onuH reuiai ns. I 

Mbgalostx LBtnvi : An oicellent Hkull of this apecies, the type specimen, I 

vas obtained a few years nKo from the Eiguus beds, near McPheraon, associated I 

«ith Equua major, a species found aBaociatPd in the east with Megalonyx. \ 

Cragin has reported the same species from Clark county, associated with other ,1 

species of Kquus, M. leirlt/i was described by Lindahl. I 

MvLOUoN I?) species indet. : A fibula was doubtfully referred to M/itodon \ 

by niyseir in a paper in the Kansas University Quarterly, The bone came from j 

30 [eet below the surface, at Beoeca, Kan. 

Geomys bl'rsarius: A number of skulls of tbiaspecies were foundasBodatd 
witb remains of the Alces described above, 50 feet below the surface in the 
** loess " near Kansas City. The skulls cannot be freed from the very hard 
cnatrix, but such portions as are exposed agree perfectly with the living species. ' 
Bonea of the living Spermophil un (ridi:ce.mliiienius v&re found associated ' 
-vritb the bones of Platygonus at Goodland, but I suspect that they were from 
old burrows. 

Cragin has reported Felides from the Meade gravelB, and Cope has deiKribed 
^ saber-toothed cat (Dhiobaslis ) from Oklahoma. j 

Usually the Pleistocene, or Quaternary deposits In eastern Kansas do not I 
-exceed GO or TO feet in thickness, though 1!>0 is the thickness given for them at J 
^Hansiie City by Mudge, At Lawrence, borkngs in the river valley gave about 60 
^eet as the tbickneas. or about 40 feet below the present river bed. Of course it ' 
is possible that borings elsewhere in the river valley might give greater depths, i 
The material at these depths was coarse gravel, partly of glacial origin. Varia- j 
tions in the coarseness of the gravel and saod were found at different depths, but 
no tine, sandy marl was found save at or near tbe surface. 

The £i|uus beds evidently form tbe whole of the superficial deposits of west- , 
ern Kansas. They are, toward the surface »t any rate, composed uf light-i.'olored 
calcareous marl, the Plains marl of Hay, with sufficient clay to make fair bricks, I 
which burn a li^bt red. Its depth it is impossible to say, but 1 suspect that it is 
consiiierable. If Cragin is right in ascribing 200 feet and over as its thickness, 
tben in all probability there area hundred feet or more on the upland plains. In 
the river valleys, the material scarcely differs, save often for the greater propor- 
liitn of calcareous material derived from the Cretaceous beds below them. , 

How these upland deposits were formed is not clear to me. That there could 
have been extensive lakes over these plains during Champlain times is impossi- 
b|e, since cotemporary deposits of local origin are found in the valleys, containing 
Vertebrate fossils of the Champlain epoch, and lakes on the uplands must have 
been banked up to have existed. That tbey are river deposits is equally inde- 
feneible. Taking into consideration the uniform fineness of the material, the bar- 
renness of the fossils, and their poor petrifaction, and tbe absence of coarser 
liebbles, everything seems to show an seolian origin. 

Hatcher found evidence of uucon form ability between the Loup Fork and 
^quus beds in western Nebraska, and stated that Marsh hud confounded them 
and confounded the fossils which he bad described from them, which seems not 
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at all unlikely in view of the bit of ancient history he has given us in the Ameri- 
can Journal of Science for December, 1S96, in his scheme of the nomenclature 
and characteristic fossils of the later Neozoic epochs. 

Since the Loup Fork is Miocene or early Pliocene and the Equus beds are 
clearly late Pleistocene, it is quite certain that there must have been quite an in- 
terval between them, which in Texas is represented by the Blanco and Goodnight 
beds. The Goodnight beds exist in Kansas ; and I confidently believe that the 
Blanco will be found also. 

In conclusion, because of its pertinency to the present subject, I will quote 
from a paper of 0>pe's in the American Naturalist for ISdo, p. 598 : 

*'The Equus beds are found covering areas of various extent in Oregon, Ne- 
vada, California and the Staked Plains, southern Texas, Chihuahua, and the 
valley of Mexico. Their most eastern station is western Nebraska. They contain 
a fauna which includes one extinct species of the Megalonyx beds ( Equus major 
DeK.) and the recent Castor fiber. They contain the extinct genus of sloths, 
Mylodon, of a species different from that of the east, and four species of camels 
of the genus Holomeniscus, and a peccary. Recent species of Canis and Thomo- 
mys occur, while two extinct horses ( Equus occidentalis and E. tau ) are com- 
mon. The hairy elephant, E. primigenius, is abundant, while Mastodon 
americanus is rare, if occurring at all. The proportion of recent to extinct 
species and genera in the Equus beds is very similar to that occurring in the 
Megalunyx fauna, while they differ as to details. This fauna has also disap- 
peared from the continent ; a few species, as in the east, surviving to a later 
date. Was this disappearance due to submergence, as in the east? '* 

That there was any submergence of the western plains during the Champlain 
epoch, I cannot believe possible. 

Cope's Megalonyx fauna of the east *' includes the extinct genera of mam- 
malia Platygonus, Smilodon, Megalonyx, Mylodon, Mastodon, and extinct 
species of Bos, Dicotyles, Equus, Tapirus, Ursus, Castor, Arvicola, and Lagomys.'* 

As is seen above, all these extinct genera, with the exception of Smilodon, 
which is replaced by Dinobastis, occur in Kansas. 

**The remains of man have been shown to occur in the gold-bearing gravels. 
I have found them (obsidian spear and arrow-heads) in profusion mixed with the 
bones of the extinct fauna at Fossil Lake, Oregon, in a friable and wind-blown 
formation. This man, however, so far at least as regards California, was not 
paleolithic, since he made mostly ground pestles and mortars.'* 

** There is, therefore, considerable probability that man was contemporary 
with the Equus fauna, and the Equus fauna was contemporary with the Mega- 
lonyx fauna of the east,'* all of which conclusions the evidence from Kansas 
substantiates. 

The problems of especial interest in the Neocene of Kansas are the position, 
thickness and characteristics of the Goodnight beds, the determination of the 
Blanco beds, and the relative extent of all these and of the Equus beds overlying 
them. 
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^^H THE BXmiED MORAINE OF THE 8HUNGANUNGA. ■ 

^^^r By B. B. SirtTH. Topska. Riiad betora the Aeadi>in» Jaaanrr 1, ISSI. ■ 

Ice flows. Like all Raid and plastic .'tubatances it flows along lines of least 1 
reeistaDce. When heaped hiKh and unconfined at the base it Bpreada at the baaB 1 
i aod becomes loner at the top. When climate is euch ae to cause a continued 
I accumulation of auow at a certain place, tbn coctinued pressure of the overlj'iag 
I mow has a tendency to aolidlfy the underlying portions and convert into ice. 
I Buch were the conditions during what is known as tbe glacial period over all 

' the region south of Hudson bay. A long-continued period of cold ioduced l-ou- 
gelation of the vapors from the Gulf of Mesico into snow north of certain lati- i 
tudes, depecding on tbe season. With reduced temperatures all over the northern J 
hemisphere, as stated in Volume XIV of these Transactions, pages 223 and 224, 1 
snow would (all during winter north of 38' north latitude, and all tbe year round 1 
north of 50 . West of 100 west louRitude there should be little accumulation of I 
snow;, because, unless the humidity was much greater than at present, the annual 
precipitation west of that meridian should be less than the eraporation, and snuw I 
should generally disappear, whether melted or out. | 

Hence it happens, conditions of moisture and prevailing winds being consid- I 
ered as well as temperature, that tbe greatest snowfall, and consequently tbfl I 
greatest depth of ice, should be south of Hudson bay and north and northeast of I 
liake Superior. 

Height of the Icb. 

If the snowfall during each year should Ije 2(^y feet, which when partially 
melted and packed into ice would be about four inches, and this accumulation 
were continued through 12,000 years (see volume cited, page 223,) the height of 
the ice would be about 4,000 feet, to say notbing of the added height of unpacked 
snow on top of that. The evidences of advance of the ice to tbe south are that 
the ice, at its culmination, was fully that high from the west end of Lake Supe- 
rior to tbe cast end of Lake Ontario, aod that the great lakes were frozen up 
entirely solid, or nearly so. But it is probable that the height of the ice north of 
lake Superior was somewhat greater, as the snowfall must have been greatly io 
excess of three feet per annum for a very long time, | 

From tbe south end of Lake Michigan the ice was pushed southward ; from 
the west shore of Lake Michigan the ice was pushed to westward of south ; and | 
From tbe west end of Lake Superior the ice was pushed to tbe southwest until it 
met the great ice field that was being pushed southward in the valley of the Red 
cjver ; thence it was deflected to the south. ' 

Whatever the height of the ice was over Manitoba, or over Ontario north of 
Lftke Superior, it was sufficient to push its foot clear down to Kansas, as shown 
by tbe drift and other glacial material in the northeast corner of the state, and 
by the line of boulders across the corner of the state on the outer margin of this 
drift area. 

But suppose the ice in Ontario were not of sufflcient height to push its foot into 
Kansaa. It had a valuable ally in the great Missouri. Between Ontario and 
tCansas the Missouri flows over a vast tr»ct of elevated plain situated for tbe 
Cnost part, with its tributaries, west of the one hundredth meridian, and therefore 
in tbe arid region west of the glaciated area, Tbe Missouri was shut out from 
I r«achiag Hudson bay. and compelled to flow southward along tbe western margin 
^HNtfae ice field, making a new channel for itself, When the waters of the Mis- 
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souri flowed down to the base of permanent ice, they became frozen and filled the 
valley — such as it was, ice on one side and land on the other — with ice, until the 
waters could flow to the eastward into the Des Moines river, in Iowa, and into 
the Grand river, in north Missouri, and westward until an elevation was reached 
commensurate with, though not equal to, t^ e height of the ice. 

The sands, muds and ground-up limestones that were carried down by the 
waters of the Missouri overspread the ice and found lodgment, on its subsequent 
melting, wherever it was carried to. Thus it is that we find what is called 
" loess," or Missouri river deposit, nearly everywhere in Marshall, Pottawatomie 
and northern Shawnee counties ; in some places 60 to 75 miles from the present 
Missouri river. 

This ice must have made the passage easier for the stones that were carried 
from the north; for we find boulders from Ontario arranged in a line along the 
outer margin of this loess-covered region, from Hollenberg and Hanover, Wash- 
ington county, by way of Olsburg, St. George, and Wamego, Pottawatomie 
county, McFarland and Maple Hill, Wabaunsee county. Mission Center, Berry- 
ton, and Richland, Shawnee county, Belvoir, Clinton, and Sibley, Douglas 
county, to near Olathe, Johnson county. 

Direction of Ice Flow. 

The ice pushed southward across the Kaw river all the way from Wamego to 
Kansas City, and reached an extreme distance south of the Kaw of nine miles 
south of Topeka and 13 miles south of Kansas City. Thus the Kaw was blocked 
for a short time, but not to cause it to overflow across the divide into the Osage, 
except possibly for a very short time. 

Wherever in Kansas any evidences are to be seen regarding the direction of 
ice flow, the ice seemed to radiate by curved lines, from nearly straight south in 
the Missouri valley to west of south in the Delaware valley, 30 miles to the west, 
and to south of west in the Blue valley, 75 miles to the west. 

At Kansas City a few scratches seen on the limestone rocks and reported some 
time ago indicate a direction of ice flow a few degrees east of south. Scratches, 
however, are very scarce; they have all, if any ever existed, been worn away long 
ago. 

At Lawrence, all indications seem to be that the ice flowed nearly straight 
south. Mount Oread, upon which the university stands, is a ridge standing di- 
rectly north and south. It has had its sides sharply planed by the ice, which 
must have flowed nearly parallel. If there were any difference of pressure upon 
its sides, its east wall would seem to have been smoothed the best; though pressure 
there was not strong enough to carry any of the stones over the crest of the ridge. 
Indeed, there is no evidence on the south end of the ridge, where the university 
stands, that the ice passed over the hill at that point; though farther north, 
where the ridge is lower, there are boulder clay and small quartzite pebbles at one 
or more points, showing that, the ice passed there. The high northern end, over- 
looking the Kaw, has not been examined. 

At Topeka the direction of ice flow seems to have been south 17 degrees west. 
There are no scratches on the rocks. The only evidences are the general trend 
of the three parallel ridges upon which the city is built and the general trend of 
the moraine in front, which is exactly perpendicular to those ridges. 

Further west the principal evidence of ice flow is the general trend of the 
moraine, which is generally perpendicular to it. 

Course of the Moraine. 

The line of the moraine, as it crosses Shawnee county, is thus : Commencing 
at the east line of the county about three miles north of the southeast corner of 
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Lty, it traverses the county westward and crosses the weet line of the 
bout 10 milee north of the southwest corner. Its leogth'in the county is 

miles, though the county is but 24 milex at;ToaR. 

Oor 12 years, since teaching atiticbl^iad, I have been ioterested io trac- 
tbis line in the eastern pact of the county, and have walked repeatedly 
-y foot of it from the east county line to Burnett's mound. The boul- 

found continuously on the south edge of the bluffs north of the Waka- 
a the east line of the oounty to the mouth of Lynn creek. The boulder 
iws up Lynn creek to Tevis and Berry ton, and continues in the same gen- 
ee past Pauline and school district No. If to the southwest quarter of sec- 
»wnship 13 south, range lljcaat ), half a mile from the ridge running south 
rnett's mound. Here it turns sharply to the north and runs along the 
1 ridge on th« west Hide of sections 33 and 14, across the M. I. Lee place 
le Hoffman farm, on section 11, just south of the Shunganunga, two miles 
the turning point. Here it disappears. 

ent attempt, after much previous searching, to find the lost moraine, in 
■ with Dr. Wm. Smilli, sr., resulted in finding it in an uneKpected place, 

covered up in the bottom of the Shunganunga creek, and extending for 
s up the valley of the creek. It reappears on the Hammond place, at the 
it corner of section 16, south of the creek and in a lias with that part of 
east of the mound. From this point it continues across the county in a 
h of west, agreeing with that portion in the eastern part of the county. 

Thb Buried Mobainb. 
irst evidence of it in the creek bottom is by the creamery south of 8ea- 
nd just northwest of the Hoffman place. Here there are a number of 
ulders, the largest nearly spherical, and nbout five feet in diameter. 
• well water-worn, as are all boulders lying in the bottom of the creek. 

no difficulty in tracing the moraine up the valley of the creek, altbouf^h 
le no evidence of it at the surface; for, walking soutbwestwardly in a 
line in the direction I believed the moraine ought to lie, every time I 
i bend in the creek I saw boulders in abundance in the creek bottom, 
, depth of three feet at the middle of the moraine. ,\t such places the 

were visible in the banks up to a height of 10 feet or more. Wherever the 
■sees the moraine at right angles the breadth across it, measuring along 
>f the creek, is from £3 to 40 paces. Gioing down stream, and approach- 
Qoratne, the bottom of the creek slopes upward, until the middle of the 
is reached, then it slopes rapidly downward. The difference in level of 
morainic and non-morainic portions of the creek bottom is about three 
it is, the non-morainic portions of the creek bottom would need to have 
t or more of water before it would commence fiowicg over the boulders 

tanks of the creek are generally about 2o feet high. The lower 10 or 15 
omposed of drift material and boulders; the upper portion is native 
ashed in from the surrounding bills, effectually obscuring the boulders 
here exi>oeed by subBei]Uent wash. 

e of the southerly bends or loops, say the third from the creamery, the 
iches the moraine from the northwest, turnn and runs along the top of 
line for about eight rods, then turns and runs off to the north again. 
itch is paved with boulders. Near the middle of the bend several blocks 
one lie on top of the boulders in «uch a way as to indicate that they had 
HU some overhanging cliff on the south sidp of the creek. An iospectioii 

which contain a f^w fusulina and a very few other fossils, , 



p, 
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showed that they had belonged in the limestone stratum just above the coal; 
though that w& nowhere in sight. The south bank of the creek at this point 
appears entirely of drift material. Boulders occur in the bank to a height of 15 
feet. One boulder about 16 inches in diameter was held bound between the roots 
of an elm tree nearly three feet in diameter, near the top of the bank. Tta 
height of that boulder above the bottom of the creek is a trifle over 15 feet. The 
tree is firmly rooted in the bank, and has not yet begun to topple over, although 
several of its large roots are exposed. 

At another similar bend up the stream — call it the fifth — the creek cuts en- 
tirely through the moraine, and runs parallel with the moraine and partly on top 
of it for a distance of about 10 rods. Along this course the creek has cut forward 
into the original undisturbed strata south of the creek for an apparent depth into 
the bank of four to eight feet or more. The coal stratum, where not covered with 
talus, is here plain to be seen about 15 feet above the creek bottom. It is over 
laid with a stratum of shale about 18 inches thick, and this is covered with t 
solid stratum of limestone 2}^ feet thick. This accounts for the blocks of Ume- 
stone in the other bend below. The creek, in coming from the northwest, strikes 
the original bank at an acute angle, so that the drift portion of the bank thins 
out until it disappears, and the bank of native strata succeeds eastwardly. The 
bank here is vertical, slightly overhanging at a height of about 18 feet. The line 
of junction between the native and the drift portions of the bank is vertical, and 
can be distinctly seen from a height of 8 feet up to 20 feet. Here the drift bould- 
ers are jammed into the vertical face of the original bank, some of them so firmly 
that they still cling to the face of the native bank, though the supports have 
been removed by the creek. The front edge of the limestone stratum at this 
ix)int is slightly lifted and the boulders and drift material jammed and wedged 
firmly in under it for about one or two feet. This illustrates the tremendoos 
pressure that was exerted uix)n the drift material as it was being pushed from 
the north. The lower eight feet of the line of junction was not seen, being ob- 
scured by talus, and the time taken for examination did not admit of any digging. 
A few rods further up the creek, where the drift batik is exposed to the base, 
the drift material reaches down to the bed of the creek, and how much deeper is 
not known. 

At the sixth bend, the creek, after crossing the moraine to the south, does not 
run along the moraine, but has cut a new channel to a distance of about 15 rods 
into the original stratified earth, then turns and recrosses the moraine to the 
north. This portion of the creek was not examined. The length of the pa?ed 
portion of the creek here is 4b paces. It is slightly diagonal across the moraine. 

At the upper end of the next bend the coal is just above the paved bed of the 
creek, and here it is worked. Here a straight cut-off comes from the bend farther 
up. It passes on the north side of tbe moraine, and is parallel with it. This cut 
is about 150 feet long and 25 feet wide. It has vertical banks 20 feet high, tp- 
parently fresh, and its floor is naked limestone, about three feet higher than the 
bed of the creek. On the south side of the cut, boulders appear in the bank to a 
height of 10 feet; on the north side drift clay, small boulders, and pebbles, 
partly stratified, from the clean rock floor up to a height of eight feet, t^en 
mixed with prairie earth, gradually changing to clear prairie earth above. 

There are no glacial scratches on this floor. Possibly, if there ever were any, 
the overrunning water and pebbles have worn them away ; though the water does 
not run in the cut unless it is at least three feet deep in the creek above ; other- 
wise, it runs around in the old channel. No effort was made to discover any 
scratches on that portion of the limestone floor that is covered with drift; 
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though it is not all probable that any existed there. The current on the lime 
stone floor must have been too strong. Then, too, the glacial deposit must have 
been partly dumped there and partly washed down the current of the stream, in 
addition to being pushed from the north. 

The buried moraine was followed no further in the bed of the creek. The 
ffpot last mentioned is on section 16, northwest of the mound. Half a mile fur- 
ther up, about Burnett's old cabin, there are very many boulders, some of them 
of good size, both in the bed of the creek and on the north bank. 

Upper Shunoanukga. 

Still another half mile up, the moraine emerges from the creek on the Ham- 
mond place, near the south line of section 16. Here it forms an east-and-west 
ridge south of the creek about 15 feet in height above the prairie, and apparently 
10 feet or more in depth of drift material. The total distance to this point from 
where the moraine disappears in the bottom of the creek is a little over two miles, 
and its course is south 65^ west. On the Major Sims place, on section 17, the 
moraine is on both sides of the creek, thus being double at this point. On the 
north side his house is built on the morainic ridge. The well, 18 feet deep, is en- 
tirely in drift. Water is abundant and unfailing. From the Hammond place 
the moraine continues its regular course of north 67^ west across the county. 

Two miles west of Mission Center the moraine is entirely on the north side of 
the creek. The broad valley of the creek is gone. It here consists of a gorge 
about 50 feet deep and not 20 rods wide. A little further west the depth of the 
gorge increases and the water flows west toward Blacksmith creek. The bank 
north of the gorge is covered with drift and boulders; the south bank is capped 
with fusulina limestone three feet thick. 

Advance Moraine. 

Nearly half a mile south of this, resting high and dry on the sloping prairie, 
there is an outlying border belt, a sort of advance moraine, as it were, of fusulina 
limestone boulders. They are composed, almost solidly of fusulina shells and no 
other fossils ; so their horizon is unmistakable. Here, they are stretched east and 
west across the prairie fully 20 feet above their locus, and more than a quarter of a 
mile south of the bank from which they were lifted. If they were also carried 
down stream, as well as pushed across to the south, then they were lifted more 
than 20 feet ; because the strata dip toward the west. 

This would seem to indicate that the local ice of the valley had been pushed 
up out of it, carrying the top of the ledge of rock with it. Subsequent thawings, 
refreezings, and pushings, in advance of the glacier, and at its foot, succeeded in 
working these rocks to their present position. It would also indicate that the in- 
fluence of the glacier was felt long before its foot reached the Shunganunga. 

Reflections. 

From these observations I would draw the following conclusions: 

1. This Shunganunga creek existed during glacial times very much the same 
as it is now. 

2. When the ice-field reached the creek in its southward progress, it crossed 
the lower portion of the stream as far up as section 11, half a mile northeast of 
the mound. 

3. From that point, near the creamery, up to and beyond Burnett's cabin, a 
distance of two miles, the ice never crossed the Shunganunga, except for a very 
short time. 

4. The ice never touched Burnett's mound, though it stood around it on three 
sides to a height equal to or greater than the top of the mound. 
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5. A strong torrent washed the base of the ice on the west, north, and east 
sides of the mound, laying bare the bed-rock, and even cutting through it north 
of the mound. 

6. The water escaped east of the mound by overflowing at Pftuline into the 
Wakarusa. 

7. The ice on the north side of the mound dumped its load into the bottom 
of the denuded Shunganunga valley. 

8. This deposit was not merely dropped, but was pressed heavily against the 
foot-wall on the south side of the valley. 

9. This deposit was afterward covered up by wash from the surrounding hills, 
and so rendered invisible except where subsequently exposed by the creek. 

Glacial Lakes. 

An ancient shore-line is distinctly to be seen surrounding the mound at an ele- 
vation of about 50 feet below its summit. About 30 feet below this a second shore 
line is seen. This lower one is nearly 200 feet in breadth on the north side of the 
mound. This follows along the hillside to the west as far as the eye can see. It 
passes around the mound to the east side, and follows the side of the ridge to 
the south as far as one can see from the mound. 

In the Wakarusa valley a glacial lake was formed, reaching from three miles 
below Richland, where the ice-field crossed the Wakarusa, back to Auburn, a 
distance of 20 miles, and having an average breadth of three to four miles. 

Allowing levels to be the same then as now, the depth of the Wakarusa lake, 
near Belvoir, its deepest place, was 250 feet ; at Richland, 200 feet ; at Wakarusa 
station, 150 feet ; and at Auburn, about 50 feet. 

The depth of the Shunganunga river, at its deepest place, north of the 
mound, was 125 feet, and in the shallowest part of the gorge, connecting its head 
with Blacksmith creek, was 75 feet. 

A glacial lake formed on Mission creek, extending from the Moon road-cross* 
ing back southwestward into Wabaunsee county 15 miles. Its breadth was 
about two miles. It overflowed across Blacksmith creek into the Shunganunga 
river. 

A glacial lake formed on Mill creek, reaching from Maple Hill westward 
away beyond Alma, and southward about seven miles. Its deepest place was at 
Maple Hill, exceeding 200 feet. It overflowed southward into Mission lake. The 
top of Buffalo mound, like the top of Burnett's mound, stuck up out of water. 

The greatest lake of all was formed on the Eaw, from Wabaunsee up past 
Manhattan, westward on the Smoky hill to Salina, and northward on the Blue 
nearly to Blue Rapids. All the waters of this Kansas lake overflowed through 
the valley between Wabaunsee and McFarland into Mission lake and later 
through the Shunganunga river around Burnett's mound. The depth of this 
Kansas lake at Manhattan was a little over 150 feet. 

On retreat of the glacier the Wakarusa ran out first, followed by the Shunga- 
nunga; this in turn was followed by the Mission lake ; next the Mill creek lake 
was free to run into the Kaw. Finally the glacier retreated from the Kansas 
river between Wamego and St. Mary's, and the Kaw was open over its whole 
course. Had the glacier lingered longer until 75 feet more of earth were removed 
in the valley between McFarland and Wabaunsee, the course of the Kaw would 
have been changed into the valley at present occupied by Mill creek. 

Small icebergs floating in these waters account for an occasional boulder and 
a little drift material south of the moraine. 
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New Visit. 

In 18d5 a new visit was made to the buried moraine in company with Prof. 
F. W. Cragin, of Colorado Springs, and Dr. Wm. Smith. One object of the 
visit was a confirmation of the assertion that the boulders were pressed into the 
south wall of the valley, as described in the '* fifth bend." By some mischance 
that particular bend was overlooked, showing that a miscount was made either 
on one or both trips ; and while the oversight was suspected, it was not posi- 
tively known until the *' cut-off " was reached; and it was then decided not to 
retrace. The point was neither reaffirmed nor refuted. 

Another point we desired to know was whether the southwest sides of the 
boulders were more highly polished than the other sides, as observed in the 
moraine near Blacksmith creek ( a point mentioned in an article read before the 
Academy of Science in December, 1894.) * 

Lee Moraine. 

The particular portionof the moraine examined was the two-mile north-and- 
south strip east of Burnett's mound. The statement was not confirmed here. 
The most highly polished side was not oriented in any direction. Directions 
were various and about equal. This may be because the moraine trends north- 
and-south, and the boulders are thus protected from the prevailing winds. 

Observations were limited to the half mile on the Rowles place, along the west 
line of section 23 and just south of the old M. I. Lee place. The ridge here ap- 
I>ear8 to be composed entirely of drift, and there are many large boulders. Half 
a dozen metamorphic sandstone boulders were found that were incrusted more or 
leas up to one-eighth of an inch in thickness with a brown ferruginous sand. On 
removing this incrustation with a sharp implement and some force, the face of 
the stone was seen to be ix)lished the same, or about as much, as where the stone 
is exposed. If stones had been imbedded in a bank of iron sand during one or 
more interglacial epochs previous to the Kansan epoch, then they were polished 
belbre they were deposited in the bank of iron sand, and not by dust attrition 
since they arrived here. Is this reading the lesson correctly? Then again, it is 
as reasonable to expect, if they had been deposited together before, they would 
he taken up at the same time in the advance of the ice during the Kansan epoch 
and deposited together here, as that they would be scattered many miles apart 
along our moraine. However, similarly incrusted stones are to be found else- 
where. 

This two-mile strip o*f moraine is nearly level along its crest and does not vary 
in elevation perhaps more than 25 or 30 feet at different points. The highest 
point is near the north end, about half a mile south of the Shunganunga which 
comes close to the north end. The moraine is from 200 to 300 paces across, and 
from 30 to 50 feet higher along the middle or crest than along the sides, where it 
changes to prairie earth containing some drift but no boulders. 

On the Rowles place, on section 23, half a mile south of M. I. Lee's house, the 
ridge is bisected by a preglacial gap, through which runs a branch of Colby 
creek, flowing northward into the Shunganunga. Its depth is about 85 to 90 
feet ; its breadth 12 to 15 rods at the bottom. It cuts the ridge squarely across. 
The little stream, after passing through the gap, turns to the north. The floor 
of the gap is glacial drift. A new well for stock is dug close to the north bluff. 
The well is about six feet deep. A limestone ledge, two feet thick is at the top 
of the well, at the base of the bluff. The material in the side of the well under 
the limestone ledge is drift. All the earth thrown from the well is drift clay and 

•Bee TnuLi. Kan. Acad. Sci., XIY, p. 225. 
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small boulders. The bottom and banks of the little creek are of prairie earth, 
with a few small boulders. It is probably underlaid by drift. About 10 rods east 
of the well, in the north bank of the gap, there is a small vertical washout at the 
base of the bluff, up to a height of 40 feet. The depth of the washout into the 
bank is about eight feet. Its sides hold grass and shrubs. At the bottom, which 
is fresh, the native strata in the hill are exposed. The deposit at its foot forms a 
truncated semicone about five feet high and 60 to 80 feet across. It is mostly 
glacial material. The entire end of the hill, as well as the sides of the ridge, is 
covered with glacial drift. 

About 50 feet above the base of the bluff, and about 40 feet below its summit, 
the edge of a stratum of limestone crops out at the south end of the ridge. 
Very little of it is to be seen through the enveloping drift. Some pieces of the 
limestone are lifted slightly from their position, upturned, and pushed around to- 
ward the west. They are held in that position by the packing of drift material 
about them. 

In passing down the sides of the hill in any direction it is difficult to de- 
termine, without digging, where the solid covering of drift ends and the super- 
ficial covering, or talus, begins ; as drift covers the entire upper surface of the 
hill down to 50 feet or more. But, using our best judgment. Professor Cragin 
and I estimated a thickness of 30 to 35 feet of drift on top of the ridge. If it 
be supposed to be all drift above the limestone, it would be about 40 feet. 
Elevations were made with an eye-level and an aneroid barometer. 

This moraine contains boulders of local rock in addition to the quartzites and 
metamorphic sandstones. Especially noticeable were some blocks of purple- 
brown ferruginous sandstone filled with large irregular nodules of snuff-colored 
or brownish-yellow ochery clay. This is before spoken of as argillaceous iron- 
stone. I have seen this in the Dakota sandstone in central Kansas, but do not 
know where it outcrops north of here ; probably not within the state. 

Broken stones were frequently noticed in the moraine. Some of the sand- 
stones and conglomerates were separated along planes of stratification, through 
the ordinary process of weathering; but some sandstones and quartzites were 
split across through the solidest part, as though done through concussion or 
shock. One quartzite boulder, 10 feet in diameter, half a mile east of Burnett's 
mound, is broken into three pieces. The pieces lie close together with the frac- 
tured faces facing each other. The interior faces are rough and covered with 
lichens. Other large fractured boulders are known elsewhere. 

How Boulders Break. 

How to account for the breaking of these stones is a problem. I hesitatingly 
offer this solution : 

A stone fell from the ice and struck another. If the perpendicular height of 
the ice front were, as before stated,* equal to or greater than the height of 
Burnett's mound, it would be, say 100 to 200 feet. That fall would of itself be in- 
sufficient to break a stone, when 75 feet of that distance was through water and 
floating ice. Observations made on glaciers by other observers have shown that, 
though dirt and small pebbles sink into the ice during sunshine, the rays of the 
sun do not penetrate large stones, but they act as a protection to the ice under- 
neath. Stones carried in the middle of a large ice-field will, in the course of time, 
reach the surface by the melting of the superjacent ice as the ice is pushed to 

*See Trans. Kan. Acad. Sci., XIV, p. 222. 
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the south. At the surface the surrouDcliQg ice becomes melted until the boulder 
Btoads oa top of a taller- growing pedestal of ice. * 

An ice-field covoriDg most of Iowa, northern MiaBouri, Dortheaatero KaDsae. 
and eastern Nebraaka would be thinneat at its Bd^es, whatever thai thickneea 
might be. It would be thickest along ita middle line, and increase in height to 
the north antil the snow-fleld was reached. The rate of aacenC oq a level plain 
haa been estimated by various observers at S5 to 75 feet to the mile. The ascent 
should be most rapid from tbe south, by reason of the more rapid melting and 
the greater pitch of the Earth's surface in that direction. 

A field of ice that ia apread over a plain should have the smoothest surface of 
any form of glacier. Eain or melted ice would simply runoff, aeekinft the shortest 
cut to the ground. No need to account for interglacial streams or vast crevasses. 
While most likely the mari^in was deeply cut everywhere by water runniogdown, 
the upper portioas of tbe field must have beea comparatively smooth and solid. 
It should resemble the remarkable Fan glacier of Redcliff, pictured and de- 
scribed by Professor Chaiuberlin in Journal of Geology, Vol. Ill, No. 4, p. 470, 
only on a vastly grander acale and sloping downward much less rapidly. But 
tbe slope should be continuous, and constantly increasing as the edge of the field 
was approached . 

Whan our field reached its greatest southern extent and began to retreat, 
the weather of July must have been hotter and moiater than at present because 
of contiguity of the earth to tbe sun and of the Gulf of Meiico to the ice. A 
hot south wind blowing for three days as at present should remain above the 
freezing point for several hundred miles over the field of ice. Is it too much to 
say the surface of the ice would melt for 500 miles north of Kansas City 1 The 
ice would be melted by rainfall as well as by sunshine. A southwest wind would 
bring as much heat and much less moisture. In either case the surface would 
melt except where protected by the large houlders, whose pedestals were still 
growing taller. 

If we allow that the slope of surface toward the south was 25 feet to tbe mile, 
the ice 100 miles to the north of here should be 3,500 feet in thickness and 
greater atill further north. 

A GRitwn Coast. 

A hot day comes. Many warm days have preceded it. A boulder weighing 
100 tons Btands on a high pedestal 100 miles north of Topeka. The south wind 
blows. The boulder is undermined on the south side. The column breaks aad 
the boulder is forcefully flung to the floor of ice. The ice is nearly level, but it 
descends gently to the south. The boulder has momentum t'oough in ita fall to 
start it sliding to the south. The ice is smooth and solid. What is there to stop . 
the boulder? Does it strike the icy pedestal of another boulderf Let it glance 
off, aod with a graceful curve resume its course. The descent increases slightly. 
Tbe momentum increases. The velocity increases greatly. Soon the force and 
speed becomes tremendous. It rivals a railroad train. It surpasses the pneu- 
matic dispatch. One hundred miles an hour. Give it an hour, it ought to reach 
its destination. 

The ice over which it slides is growing dirty and hummocky. The friction is 
insufficient to stop the boulder. The dirt polishea the atone. The hummocks 
fly before it. A train of smaller atones foilow behind it. Who shall estimate 
the heat developed in the boulder during its rapid transit? 
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In front yawns a precipice. It is filled with icy water. A small granite 
boulder of hardest texture rests on a solid limestone ledge in trout of the ice-field. 
Water to a depth of 75 feet flows over the ledge. 

The big moving boulder comes shooting over the brink of the ioe. The little- 
resting boulder is its objective point. The resting boulder is not inmiovabk^ 
The moving boulder is not irresistible. The little boulder does not sink crushed 
out of sight into the limestone. The big boulder does not get broken intoa^ 
thousand pieces and scattered over the surrounding country. The water breaks 
the force of the big boulder's fall. The little boulder breaks the big boulder's^ 
back. '- 

Or is it broken by the sudden cooling by immersion in the icy water? 

Does sliding any distance over the ice at the rate of 100 miles an hour polish a/ 
stone as much as sliding the same distance over the ground under the ice at thev 
rate of 100 miles in a thousand years ? Why not better ? '/, 

My story is told. I have attempted in my feeble way to account for the highf^ 
polish some of these stones have ; to account for how boulders within a hundredth 
miles or more of the edge of the ice-fiield may become suddenly transported to the^ 
terminal moraine on retreat of the ice ; and to explain how some of the bould-{ 
ers may have become broken. rj 

I here present a map of the counties of Shawnee and Wabaunsee, showing the y 
course of the moraine across them, and the probable location of several glacial 
lakes. 



THE Mcpherson equus beds. 

By J. W. Bkedb, Topeka, Kan. Bead before the Academy January 1, 1897. 

There is a formation of considerable economic and scientific interest located 
McPherson, western Marion, Harvey, and northeastern Reno counties. A 1 
channel is carved out of the Permian shales, and, in the northern part, Dako 
sandstone. Its eastern limit is a line trending north and south along the w 
side of Sand creek to a place a few miles north and west of Lehigh, Marion 
county. Here it turns westward about 20 miles, then northward to the Smokyi 
Hill river. Its western boundary, beginning at the Smoky Hill river, runs justj 
east of Edwards creek to the Little Arkansas river, south of which the sand-hills 
seem to encroach upon its area. It is well shown in the wells at Halstead, and 
in all probability extends to the Arkansas river. The ''Tertiary Grit," referred 
to by Professor Hay,* just west of Wichita, is probably an outcrop of this forma- 
tion, as, on the margins of the area and the isolated patches, the sand is im- 
bedded in a limy matrix which makes it resemble the Tertiary grit farther west. 

Over the deeper portions of the channel and well to the western edge lies a 
chain of lakes and basins extending from the large basin two miles west of 
McPherson to the Arkansas river, south of Patterson. The area north of the 
Little Arkansas river is about 800 square miles. South of it, it is probably lOQ 
square miles, exclusive of the sand-hills. 

Topography. 

The rough surface of the Permian to the east, the Dakota to the north, and 
the i>eculiar topography of the sand-hills to the southwest, form a marked con- 
trast to the monotonously level surface of the Equus beds area. There are several 

* Boll. 57, U. S. GeoL Sarv.. p. 84, tig. 9. 
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places where one may travel three or four miles without varying very percepti- 
bly from a dead level. Along the east and west section line two miles north of 
McPherson one may go 10 miles without passing a sag of more than 20 feet. As 
a rule there is just enough slope to the surface for good drainage, while occasion- 
ally the water stands in lakes and basins in slight swales in the surface. The 
largest basin is nearly three miles in diameter, and is situated two miles west of 
McPherson. The largest lake is Lake Inman, 10 miles southwest of McPherson. 
The divide between the Arkansas and Smoky Hill rivers passes through this 
area and averages a little more than 1,500 feet A. T.* The Arkansas river at the 
southeastern limit is 1,290 feet, A. T., a fall of 200 feet in 60 miles. The Smoky 
Hill river, at the nearest approach, is withiD four miles of the divide, but its bed 
is nearly 200 feet below it. The Little Arkansas river drains the entire area of 
the Equus beds, except a very small portion north of the divide drained by the 
Smoky Hill, whose tributaries are rapidly cutting into the divide, and will cause 
it to migrate farther to the south in the course of time, as the streams at the 
south are already at their base levels and are not carrying away the soil to any 
considerable extent. 

Structure, 

These beds consist of alternating layers of clay and sand, with a stratum of 
" volcanic ash " in a part of the northern area. Near the bottom of the deepest 
part of the channel is a heavy stratum of gravel, which passes through McPher- 
son, Harvey county, and Halstead, respectively. This bed lies at a depth of 140 
to 150 or more feet at McPherson and contains an abundance of water, as it does 
wherever it is found. The upper part of the gravel stratum grades into a stratum 
many feet in thickness, which is partly argillaceous and partly arenaceous, some- 
times containing isolated sand-beds, or at least sand-beds of great irregularity, and 
which contain very little water. The upper surface of this stratum is nearly on a 
level with the rim of the deeper channel. O^er this, and also extending over a 
slightly undulating Permian floor for 15 miles to the east, is a stratum' of sand vary- 
ing in thickness from 30 feet (at McPherson, according to Prof. S. Z. Sharp) to 
three feet in places farther east, but avei^aging six or eight feet in thickness. This 
stratum also contains a good supply of water. It covers the entire area of the 
Equus beds except, perhaps, a ix)rtion to the north. The uppermost stratum is 
composed of clay, varying in color and texture. It covers the entire area, and is 
from 10 to 35 feet in thickness. Within this clay layer in the northern part of 
McPherson county is a stratum of '* volcanic ash " 18 to 24 inches thick. Nod- 
ules of calcium carbonate are frequently found in both the upper and lower 
strata of clay. They are irregular, but generally show a slight roundness of 
form. Some of these are quite hard, while others are quite soft, as is the case at 
the McPherson sand-pit, on the Boggs farm t^o miles southeast of the city, where 
it is 20 inches thick in places. A specimen of this was submitted to Dr. G. P. 
Grimsley, who states that it is *'one mass of small prismatic crystals with 
pyramidal terminations, with strong double refraction and no cleavage. They 
effervesce with acids and are crystals of aragonite ( CaCOs), the orthorhombic 
form of calcium carbonate." No structure could be determined in the hard nod- 
ules. Doctor Grimsley pronounces the '* volcanic ash " as '* glass grains or flakes, 
fine and angular, some of which are feebly doubly refracting." A specimen of 
the sand was examined by him and found to be *' rounded quartz grains with a 
number of angular ones." Specimens of the Dakota sandstone and sand from the 

Dakota sand-hills were also pronounced of the same character, except differing in 

^— ^-^^— ' - ■ 

*U. 8. topoffrapbio sheets. 
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fineness. As no feldsiMtr grains were found in the sand, it would seem to have 
originated from the Dakota sandstone rather than to belong to the Tertiary 
sands to the west or to the glacial sands farther east. 

The fossils of this formation are those of the Equus beds according to Dr. S. 
W. Williston. Those reported are : * Megalonyx^ subsequently described as M, 
leidyi Lind., JEquus major DeKay, Spherium striatum^ Liam., S. aiUcatum 
Lam., Piaidium abditum Haldeman, Anodonta sp., Valvata tricarincUa Say, 
and Oammaria sp. 

It may be well to note here the physical characteristics of the rocks through 
which the valley containing the Equus beds and the present valley of the Smoky 
Hill are cut. The former is in the main cut through soft, easily eroded Permian 
shales. The northern part has been cut through a considerable amount of Dakota 
sandstone. The 200 feet and more removed from the north of this is largely Da- 
kota ( 60 feet of Permian ). The section at the Smoky Hill buttes will give a good 
idea of the general nature of the rock — a few feet of soft sandstone at the bottom, 
then 110 feet of shale, and 200 feet of sandstone (soft and friable ), now a oovered 
slope, constitutes the section. The latter is probably sand, as the water perco- 
lates through it freely down to the top of the shales, where it breaks forth as 
springs. The upper part of the 200 feet is a comparatively hard sandstone 10 or 
12 feet in thickness. Though the texture of the above may vary, and does, for 
different localities, the hardness and friability remain practically constant, nuik- 
ing the material admirably suited for rapid erosion. This is true of the entire 
eastern portions of McPherson and Saline counties. 

Origin.! 

Two papers have been published on this formation, one by Professor Udden,* 
the other by Professor Sharp. { The latter expresses the opinion that it is of gla- 
cial origin. It was thought that the ice formed a dam across the Kansas river 
somewhere below, and that the water backing up to Salina burst through the 
divide at the place where the north end of this formation is situated. In evidence 
of this theory he cites some boulders on Battle hill as being of glacial origin, 
dropped or deposited by a stranded iceberg from the terminus of the ice sheet. 

The boulders on Battle hill. Battle Hill township, McPherson county, are not 
the rounded quartz ite boulders of the moraine, but cross-bedded sandstone of the 
Dakota formation lying nearly in place. They are about three feet thick, hard 
and angular, some of them quite large. There is also an absence of other moraine 
material which a melting iceberg or ice sheet would certainly have deposited. 
Rocks very similar to these may be seen in place a mile southeast of Salina, two 
miles north of Twin hills (northeast comer of Delmore township, McPherson 
county ), and four miles west of Battle hill. Here the soft, almost incoherent, 
sandstone removed from beneath the hard sandstone has allowed the large blocks 
of the latter to gradually tip and tilt over the surface of the hill, and some of them 
have worked their way down its sides some distance. In one of these, on the 
northeast face of the hill, the lower part grades into the brownish Dakota sand- 
stone. 

The elevation of Battle hill is about 1,550 feet, which is about the same ele- 
vation as the highest deposits of the Equus beds. The elevation of the terminus 

* Udden, American (Geologist, Vol. VII, No. 6, June, 1891. 

fSome of this discussion was famished by Prof. E. Haworth, as the work was done in con- 
nection with the University Geological Sanrey. 

t Bulletin Kansas State Board of Agricultare, quarter ending March IS, 18M, part 2, pp. 26-80. 
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of the ice sheet in Shawnee and Wabaunsee counties, so far as definitely located, 
is about 1,050 feet, or not over 1,100 feet A. T.* The planation of the surface is 
so slight that, were it not for the small amount of material left by the glacier, it 
would have been difficult indeed to have recognized the former existence of 
glaciers in that portion of the state. Consequently it seems probable that the 
ice sheet was comparatively thin at its southwestern extremity, the limit of 
which is not yet entirely known. The elevation of the divide between the Kan- 
sas and Marais des Cygnes rivers south of Topeka is 1,100 feet. This is over 400 
feet below the boulders of Battle hill, or the more elevated deposits of the Equus 
beds. How far up the Elansas river the loess is found is not known, but it prob- 
ably does not extend to the flint hills in Wabaunsee county. It seems probable, 
therefore, that the waters of the Elansas river would have flowed around the 
foot of the glacier to the east of these hills rather than rise' to an elevation of 
1,550 feet, which is even higher than the divide between the Kansas and Neosho 
rivers in the flint hills of Wabaunsee county, which are now considered to be 
quite above and to the south of the terminus of the ice sheet. 

Professor Udden, in the article above referred to, suggests that the water which 
deposited these beds must have connected with another body of water in the 
valley of the Smoky Hill river to the north, and states that the river has cut its 
channel through these deposits. 

The elevation of the McPherson divide at its central point is a trifle over 1,500 
feet. To the southward, at a distance of 38 miles, the Arkansas river flows at an 
elevation of a little over 1,400 feet, or a fall of 100 feet in 38 miles. The bed of 
the Smoky Hill river, eight miles farther north, is 1,300 feet The city well at 
McPherson, starting 1,475 feet A. T., was put down 150 feet ( the present water- 
supply is taken from a depth of 140 feet) Without striking the bottom of the de- 
posit. This makes the bottom of the well about 25 feet above the bed of the 
Smoky Hill river two miles south of Lindsborg, or about the same level as the 
bed four miles east of Marquette, still on the northern boundary of the Elquus 
beds. The present elevation of the Arkansas river at the mouth of the Little Ar- 
kansas is 1,290 feet. The great range of elevation of the Arkansas in passing the 
beds is due to the distance it travels in passing them, while they are narrow at 
the northern end, and the Smoky Hill flows squarely across the deposit. The 
relation of the two river beds and the records of the McPherson and Haletead 
wells is shown in section 4, plate III. The section begins at the mouth of Sharps 
creek and passes along the western edge of McPherson and a trifle east of Hal- 
stead to the Arkansas. It will be seen at a glance that the two rivers are at the 
same level at the extremities of the section and that the gravel in the McPherson 
well lies exactly in the same level, while the gravel in the Halstead well is below 
it. The fact should also be borne in mind that the Arkansas has reached its 
base level and fllled its channel to some extent, though how much is not defi- 
nitely known. 

The above figures would seem to indicate that at one time the Smoky Hill river 
ran south instead of north and emptied into the Arkansas. But it is difficult to 
understand why it should have excavated so great a channel and covered so great 
a fiood plain here and so narrow a valley west of Marquette. However, the en- 
croachment of the sand-hills on its southern area may offer a slight suggestion as 
to the partial choking of the southern outlet causing more rapid depositian to 
the north and thus elevating the channel and widening the fiood plain. 

But there are other facts which seem to detract from this explanation of these 



* All elevations based ax>OD U. S. topographic sheets. 
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deposits. If the Smoky Hill at one time flowed south into the Arkansas, then 
one of a number of conditions must have obtained. 

Fir%t, The Saline could have received a short tributary from the southwest, 
occupying the position the Smoky now has throughout that part of its course 
above Salina where it flows north. The source of this tributary could have grad- 
ually migrated south westward by natural processes until it captured the Smoky 
at the point of the big curve in the present river. The accumulation of sand 
above referred to along the northern sidn of the Arkansas would have assisted 
this by elevating the mouth of the old Smoky. But unfortunately for this view 
no portion of its course south of McPherson is as high as the high McPherson 
ridge, which is 1,500 feet A. T. near McPherson to the north. Were this formed 
by the natural fiUing-up process in the old valley of the Smoky before its capture, 
we should find some evidence of a corresponding filling further up stream in the 
present valley, and a widening of the valley corresponding somewhat to the 
present valley occupied by the Equus beds. No such filling or widening is notice- 
able. Further, at all points above the McPherson ridge, the bottom of the chan- 
nel must have been at least as high as the ridge, and a short distance away it 
most have been higher. At present, one must pass up stream, at least 30 miles, 
to above Ellsworth, before the river channel has an elevation of 1,500 feet. After 
the capture, on account of the Saline being so much lower than the Smoky in its 
hypothetical position, a rapid deepening of the channel would have occurred 
through a distance of from 30 to 50 miles above Salina, and a new fiood plain, 
the present one, would have been formed. No such phenomena have been ob- 
served. The present wide valley above Salina also somewhat opposes this view, 
as it is difficult to understand how the short tributary supposed to have captured 
the Smoky could have produced so wide a valley, while its width and depth at 
present between Lindsborg and Salina seem altogether too great to have been 
excavated since the deposition of the Equus beds. The Smoky Hill buttes. 
Soldier Cap mound, Iron mound, and North Pole mound register the ancient 
elevation of the surface of Saline county, and indicate the removal of over 200 
feet of material, consisting of Dakota sandstone and shales and Permian shales, 
from the entire valley, which is nine miles wide in its widest place, including Dry 
Creek valley. The valley between the Smoky Hill river and Dry creek is now 
largely covered with Pleistocene river deposits, with occasional mounds of Per- 
mian shale rising to the surface. The average width of this valley is ahout 2^ 
miles, over which the sand and clay average about 35 to iO feet in thickness. The 
bed of Dry creek is about on a level with the bed of the Smoky Hill river, and 
during very high water in the latter it overflows its banks at Bridgeport, and 
part of the water runs down Dry creek and empties into the Saline north %f 
Salina. 

Second, It may be supposed that at one time the Saline and the Smoky 
flowed south into the Arkansas, joining each other at the big curve in the Smoky 
south of Salina. In this case a short tributary of the Solomon, occupying the 
present position of the Smoky between Salina and Solomon City, would have 
been the capturing stream, tapping the Saline near Salina, and ultimately caus- 
ing the Smoky to flow up the old Saline channel from the point of confluence of 
the two streams to the point of capture. The whole valley of the Saline, there- 
fore, must have been elevated above the McPherson ridge, and probably would 
have had a flood plain of considerable width, while the flood plain of the upper 
Smoky would have been about the same as above given in the flrst supposition. 
When the capture was made, the great fall from this supposed elevation at Sa- 
lina to Solomon City would have caused a rapid deepening of the channel in both 
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THE MENTOR BEDS. 
By A. W. Jones, Salina, Kan. Read before the Academy Janaary 1, 1897. 

The First Biennial Report of the KanRas State Board of Agriculture contains 
an article on the geology of Elansas, by that distinguished pioneer geologist, Prof. 
B. F. Mudge. 

In this article Professor Mudge stated that the fossils of the Dakota consisted 
of a few remains of fish and saurians, dicotyledonous plants, and a few marine 
mollusks,* which he stated in a following paragraph were found in only three 
localities : two in western Saline county, near Bavaria, and one in Clay county. 
This was to me the first mention of this very interesting and apparently limited 
formation, that has since been written up under the name '* Mentor Beds " by 
Prof. F. W. Cragin, of Colorado College, and published in the American Geolo- 
gist, Later in the same article Professor Mudge accounts for the peculiar dis- 
tribution of the fossil vegetation in the Dakota by stating that the forests were 
probably on small islands surrounded by shallow seas; and, taking this for 
granted, I naturally concluded that at the same time that the fossil leaves were 
formed in the sand and mud of the island shores the fossil mollusks were formed 
in the surrounding seas. But some eight years ago I made a collecting trip in 
the vicinity of Brookville, and by mere chance stopping at a farmhouse for 
water where a well had been recently dug on a hillside, I was much interested in 
finding a quantity of the shell-bearing stone lying about that had been thrown 
out in digging the well. Upon inquiring, I was told that a layer of it about four 
feet in thickness had been penetrated at a depth of about 40 feet ; and on the 
same hill a short distance above the well I found leaf-bearing Dakota sandstone. 

This and subsequent observations on several outcrops of the shell-bearing 
stone caused me to think that it might be a distinct formation underlying the 
Dakota. During the summer of 1895, Prof. F. W. Cragin, of Colorado, called upon 
me, and I drove out with him to examine some outcrops of this formation. Pro- 
fessor Cragin had previously visited other localities in the county, and had become 
convinced that it was a formation distinct from and underlying the Dakota. In 
the course of conversation the subject of a suitable name was discussed and the 
name of Mentor was fixed upon, the little village of Mentor being near the center 
of the beet exposures, although the village is situated in the broad valley of the 
Smoky Hill river, and no well-defined outcrops of it occur within three miles of 
the station. The Mentor is found in more or less abundance over the greater 
part of Saline county. It is to my certain knowledge clearly defined in 12 of 
the 20 townships, and I think a careful investigation will reveal its occurrence in 
nearly every one. It is also found over a large area in northern McPherson 
county, and to some extent in Ellsworth, Lincoln, Ottawa and Clay counties, 
and probably exists in Marion and Dickinson counties. 

The fossiliferous strata of the Mentor consist of ferruginous and arenaceous 
sandstones, yellow, red, brown, or black in color, usually soft and friable, gener- 
ally well filled with internal and external casts of shells with the shell material 
usually entirely obliterated, although in some instances traces of pearl remain. 

In several instances, however, I have noted outcrops that had the appearance 
of the t3rpical "Mentor" stone, which required some diligent searching to reveal 
any fossils. 

*Tbe mention of fish and saarian fossils in the Dakota by Professor Mudge was based opon 
the reportfl of others, and was erroneous. No such fossils have been found in the Dakota. 
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Associated with the sandstones are white, yellow, buff, or bluish-colored 
shales and clays, the geological position of which is still a matter of uncertainty 
to me. I have been at a loss to know just how much of these belong to the 
Mentor. 

So far as I have been able to determine, the thickness of the strata varies 
from a few inches to 70 or 80 feet, and in a few instances the Dakota appears to 
rest directly upon the Permian, with no trace of Mentor or Kiowa. 

It appears to lie altogether between the altitude lines of 1,200 and 1,400 teet^ 
and rests in part conformably upon the Kiowa, and in part unconformably upon 
the Permian. According to Professor Cragin, the following species of molluska 
are found in the Mentor : 



O. quadruplicata Shum. 
Avicula salinaensis White. 
Modiola pedernalis Roem. 
Trigonarca salinaensis Mk. 
Yoldia microdonta Mk. 
Crastellina oblonga Mk. 
Cardium kansasense Mk. 
Corbicula nucalis Mk. 
Cyprimeria texana Roem. 
Arcopogella mactroides Mk. 
Mactra siouzensis M. & H. 
Turritella seriatim-granulata B. 



Ostrea franklini Ck)q. 

Anomia sp. 

Gtorvillia mudgeana White. 

Barbatia parallela Mk. 

Nucula catherina Crag. 

Trigonia clavigera Crag. 

Lucina ? sp. 

Protocardium texanum Conr. 

Corbicula subtrigonalis Mk. 

Tellina subscitula Mk. 

Leptosolen conradi Mk. 

Margarita mudgeana Mk. 

Sphenodiscus pedernalis VonB. 

Of these I have verified the most, and have a few that I have not certainly 
determined that may complete the list. 

A comparison of the species found in the Kiowa shales with the Mentor reveals 
several species common to both, which seems to indicate a close relationship. In 
Walnut and Greeley townships. Saline county, the Mentor is found resting con- 
formably upon what I take to be the Kiowa of Professor Cragin, and an interest- 
ing gradation is noticeable. The grayish calcareous shale of the Kiowa gradually 
changes to a dark reddish brown as it approaches the contact with the Mentor 
and appears to merge into it. A specimen of fossiliferous Mentor was obtained 
less than three feet above the Eliowa. 

On the other hand, the stone bearing the fossils strongly resembles the Dakota, 
in some instances appearing nearly identical with some of the leaf-bearing sand- 
stone. In one instance I found imperfect leaf impressions and fossil wood less 
than 50 feet above the Mentor on the same hill, and the sandstone intervening 
showed scarcely any change in general appearance. 

Briefly summed up, then, it seems that in the character of its sandstone and 
some of the associated shales the Mentor strikingly resembles the Dakota. But 
with respect to its fossils it resembles the Kiowa and Denison groups of the Co- 
manche. In conclusion, I will say that I do not wish to advance any theories. I 
have done some theorizing for my own gratification, but feel that my limited ex- 
perience in geological work would not warrant me in making these public, at least 
until I have studied the matter more thoroughly. I will, however, venture a ques- 
tion : Is it not possible that the difference in conditions, of temperature, depth of 
water, character of sea bottom and adjacent shores may have been sufficient to 
account for the variation in species from the Kiowa, even though they were co- 
temporaneous ? 
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GEOLOGY OF EFFINGHAM RIDGE— PRELIMINARY REPORT. 

By J. W. Wilson, Effiagbam, Kan. Read before the Academy January 1, 1897. 

The ridge under discussion lies in northeast Kansas, with a general north and 
south trend. The i)ortion under present discussion runs through the center of 
Atchison county. The crest passes one-half mile west of Effingham, the seat of 
the Atchison county high school. The elevation of the railroad track, just west 
of the Delfelder bridge crossing the Central Branch of the Missouri Pacific rail- 
road, one-half mile west of the city limits, is 22.5 feet above the front step of the 
county high school, as recorded by our aneroid barometer. The difference in 
elevation between the county high school and low-water mark at Atchison is 
327 feet. This makes a total of 394 feet difference between the elevation of the 
ridge and low-water mark at the Atchison bridge. The elevation drops 182 feet 
from Delfelder bridge to Muscotah, near the western boundary of the county. 
This ridge, as has been stated, extends nearly north and south, varying north- 
east, and is the watershed dividing the waters that flow west into the Delaware 
river from those flowing east into the Missouri. 

Near the east base the Oread limestone outcrops and is about 20 feet thick. 
This ledge can be traced almost entirely across the state. It is the ledge upon 
which the State University stands. At the western base of the Effingham ridge, 
in the bluffs along the Delaware river, are found a number of outcrops of lime- 
stone, from which nearly all the building rock of the western part of the county 
is obtained. In the bed of the Delaware river sandstone beds are occasionally 
found. Along the west base of the ridge are also found extensive deposits of 
ooal — in some places over a foot in thickness — and from which, 20 years ago, all 
the ooal supply of the county was furnished. The city of Effingham at one time 
secured all her coal from this region. These veins are worked in but few places 
now, owing to the cheapening of coal by improved machinery. The shales asso- 
ciated with this coal are very rich in vegetable and animal fossil remains. 

The princii>al limestone ridge in the vicinity of Muscotah is three -fourths of a 
mile west of town, on a farm owned by William Dunkel, and will in the future be 
known as '* Dunkel Ledge." 

This outcrop is about 50 feet above the town, and is frequently seen near the 
tops of the mounds east of the Delaware, between Muscotah and Arrington. 
The use of a transit has been secured by the county high school, and these ledges 
will be carefully worked out in our survey to be carried on next summer. 

The general dip of the rocks of this region is to the northwest. Muscotah is a 
little south of west of Atchison. Supposing the average dip in this direction is 
five feet to the mile, the Dunkel ledge, being about 264 feet above low- water 
mark at Atchison, is therefore 162 feet above the Oread limestone. These read- 
ings have not been verified by repeated experiments with the barometer, but are 
approximately correct. They make it probable that the coal of this region is in 
about the same horizon as the Osage county coal. 

I am inclined to believe that the limestone ledges west of Atchison will, when 
carefully worked out, be correlated with the Dunkel ledge, and probably consti- 
tute the bed rock supporting the water-bearing sand in the interior. 

Glacial Drift. 

I have frequently found in the western part of this county and in Nemaha 
county fragments of red sandstone resembling the Dakota Cretaceous. I think 
I have seen evidences of a moraine south of Atchison. Numerous boulders have 
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been found over the couotf. One east of Arrin^o measures 7!4 ' ^ (Mt, ifid 
formerly protruded three feet abore the grouod. The Agaseiz Science Club it 
keeping a record of the location and dimensiona of these bouldera, on a mspit«' 
pared for that purpose. One of the most interesting studies in this eection a tbe 
glacial drift, which coDstitutee nioet of the surface of Atchison county. 1 luin 
found it varying from a few feet in thickness to over 100 feet. Daring the past 
two years arrangements have been made with well borers to collect, in boxes pn- 
pored for the purpose, specimens of ciny passed through, together with the thick- 
DBBS of tbe clay beds. This worit has not progressed far enough to reach uf 
definite conclusions. The clay lies in sharply separated beds, some of which u< 
very thick. In 1868, Prof. IJouis .\gasaiz. accompanied by Roscoe Cookling ud 
others, visited northeast Kan^^aa. Agassiz recognized in the red, gray, and green 
boulders on our hills a verification of the glacial theory he had worked oat in hii 
native Switzerland, viz., that these boulders were brought here by tbe ice shut 
which about 10,000 years ago covered all the northern part of the northern con- 
tinonta. The ice sheet grated over the surface of the country, scraping up huge 
boulders and smaller particles from the limeatooes, granites, and greenstones ol 
Canada and from the red quartzitee of Minnesota and Dakota. These boalden 
were dropped by the melting ice on the prairies. 

I have carefully observed this gl.tcial deposit covering oortheaat Ssnsas IroiD 
Kansas City to Junction City and Washington county. I have seen it at WeM 
Point and other places up and down the Hudson river; in Central Park, Ne« 
York city; in the Bierra Nevada mountains, and along the Pacific coast, lt> 
fact, the ice sheet sprinkled its boulders and mud on top of the older deposit* 
over all the northern continents as fnr south as the 39tb parallel of latitude. 
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I from plain to plain rather than from ridge to pi 
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Kaneas o 
other words, the elements have an elevated plain to break up and reduce b 
plain of lower elevation, instead of a high ridge to reduce to a base level, as is the 
case in mountainous regions. At present, the parts under consideration are in- 
termediate forms, varying according to the nature of tbe rocks of which they 
are composed and the climatic conditions to which they have been subjected. 

In various parts of the state good eiamples of these intermediate forms of 
reduction may be seen, modified by climate and structure. The youngest is in 
the Red Beds, in the more highly developed part, and illustrates an early stage 
of reduction. The original plain ie represented roughly by the more elevated 
summits, while the valleys and cailons represent the amount of material re- 
moved. A more advanced stage of erosion is represented in the eastern ex- 
tremity of the Dakota formation. Here a slightly different climatic condition 
has obtained, and there is also a difference of rock structure. It has been sub- 
jected to other conditions which are as yet but very little understood. Near the 
Bmoky Hill valley, the Permian shales on which the Dakota rests sink to a lower 
level than to the eastward or westward, which seems to be due to erosion, prodoc 
ing a marked unconformity. It may indicate a pre-Dakotan drainage chaooel. 
Section 3 is in the Carboniferous of eastern Kansas. This is the oldest ^ 
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four regions, and has been subjected to the most active erosive agencies, yet its 
systems of chert-bearing limestone have withstood the degrading influences to a 
wonderful extent. The Permian shales are practically homogeneous, so far as 
our purposes here are concerned. In this locality erosion has nearly completed 
its more active work. 

The Red Beds. 

A section extending from Medicine Lodge in a southwesterly direction 
acrosB the Salt Fork, Barber county, passes through a highly developed portion 
of the Red Beds. The elevated summits represent approximately the primal 
plain. 

The climate here is quite arid, and the streams are dry during the greater part 
of the year. Vegetation is sparse, especially at the heads of the arroyos. Far- 
ther down the streams vegetation becomes more abundant, and trees are quite 
conunon. On the hillsides the grass is so thin that the red earth may be seen for 
miles, even in the summer months. The lack of vegetation at the very heads of 
the streams, where it would retard degradation the most, makes the conditions 
most favorable for rapid erosion, and has probably played no unimportant part 
in determining the present topography of the region. Plate IV in the foreground 
shows the grass only in little bunches far apart, as is the general rule. In the 
upper part of this formation is a stratum of gypsum 25 feet in thickness. Under 
this are several hundred feet of soft arenaceous and argillaceous shales and sand-* 
stones which seem to be much more easy to erode than the gypsum. The gyp- 
sum tends to preserve the original plain, while the rapidly-eroding shales form 
large, steep escarpments and the " Mansard Buttes " of Professor Hay.* These 
are illustrated in plate V. The minor streams have not yet reached their base 
levels and are dry most of the year, corrading their beds only in times of flood, 
and producing the caikon-like topography i)eculiar to these conditions. The 
greater streams have about reached their base levels and are beginning to widen 
their valleys. As a consequence, there is very little bottom land or high prairie, 
the country being simply a system of hills and sharp valleys. 

Notwithstanding the fact that there are many conditions favorable to erosion ^ 
yet through the lack of perennial streams and springs and the uneven distribution 
of the rainfall in this locality, which comes within a short time in the spring, deg- 
radation seems to progress less rapidly than in some other parts of the state. The 
Medicine Lodge river has cut a fairly wide valley through this formation, and is 
not corrading its channel to a very great extent at present, but is wearing away 
its bluffs. Its bed is covered with " quicksand, '' over which flows a small stream 
of water. 

The Bait Fork flows, largely, in a small cafion in its course through Comanche 
and Barber counties. Its bed is covered with sand from the Tertiary formation 
at its head. The smaller streams flow in V- shaped valleys which are often quite 
deep, and at the heads of which are occasionally semicircular excavations with ver- 
tical walls sometimes 40 feet high. These places are sometimes several rods in 
diameter. On the ridges the ground is nearly level, and these depressions can- 
not be seen until approached within a few rods. Grood examples of this form of 
an arrpyo head may be seen a few miles southwest of Medicine Lodge and on the 
small tributaries to the north of the Salt Fork, in Comanche county. At the 
place where the Medicine Lodge river passes through the eastern limit of the 
gypaum, the gypsum weathers in little outliers between the main bluff and the 
river, forming round hills capped with gypsum. The side next the river is some- 

•BnlL No. 57, U. S. Geol. Sarr. 
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times 200 feet high and very steep. A series of these may be seen on the soath 
side of the Medicine between Sun City and Lake City, Barber county. 

The Dakota Sandstone. 

The nature of the eastern extension of the Dakota formation is well rep- 
resented in Saline county. It ilfustrates the outlier system of outcrop, which, 
instead of a connected front, is a system of islands separated from the general 
mass, sometimes several miles. The material of which this formation is com- 
posed is soft shales, and friable, with occasionally harder, sandstones. These rest 
upon the argillaceous shales of the Permian. The surface of the latter is quite 
uneven, and is considerably depressed in the vicinity of the valley of the Smoky 
Hill river, as is represented near Lindsborg. This depression seems to continue 
north and south, conforming more or less roughly to the valley of the Smoky Hill 
river m Saline county. The McPherson Equus beds are deposited in a similar 
but larger depression to the southward, which may be in part a prolongation of 
this old channel or depression. Just what this old channel has had to do with 
the present drainage system of this region is hard to tell at present, though it 
seems to have had some influence upon it.* It may indicate a pre-Dakotan 
drainage system in this portion of the state. 

It seems not impossible that this old drainage system may have connected 
with the Red Beds sea to the southward. If this is the case it would make the 
majority of the Red Beds of post-Permian age.t The topography of the region 
is peculiar to itself. The Smoky Hill buttes stand 400 feet above the Smoky Hill 
river and 300 feet above the surrounding country. This elevation is composed of 
Dakota sandstone and shales, and is practically isolated from the main outcrop. 
Still east of this there are two more islands of less height but far greater areas, 
which are separated several miles from the main outcrop. The majority of the 
large streams flow at right angles to main outcrop, while the lesser ones are mon- 
oclinal. The lesser streams cut rapidly back into the easily eroded material, and 
in time cut entirely through the divides, separating the strata into islands dis- 
connected from the main formation. But in making the great valley of the 
Smoky there seems to have been more than the normal forces at work.* At 
Mentor the valley is nine miles wide. The great susceptibility of the formation 
to erosion has caused the work of degradation to progress more rapidly and fur- 
ther than in the Red Beds. Vegetation is more abundant than in the Bed Beds, 
but its influence has not been sufficiently great in comparison to retard -reduction 
to any very marked degree. The streams run at their base levels, or nearly so, 
And their valleys are fairly wide, in which vegetation is quite luxuriant. The 
rainfall in this region and the Red Beds have been about the same,]: the chief 
difference being in its distribution. 

The last trace of the original plain is probably indicated by the Smoky Hill 
buttes, Iron, Soldier Cap, and North Pole mounds. The eastern portion of this 
formation is perhaps less developed than the western and shows a great diversity 
in structure and color, and is highly cross-bedded, and ripple markings are 
common. 

♦ See article on " McPheryon EquuH Beds," ante, 

t Since this was written Dr. S. W. Williston ^ives an accoont of the diaoovery of some Per* 
mian vertebrate {Cricotus coUettii Cope) from Kansas which seems to correlate the lower Per> 
roian of Kansas with the Red Bods of Texan. Doctor Williston says: " AboTe the stratam in 
which these bones are found are Hevcrul hundred feet of limestones and shales, above which 
come the Red Beds of Clark and Comanche counties, which have been yarioosly referred to the 
Permian and Trias. That this basal Permian fauna continued throoffhout 8U0 or 1,000 feet of 
deposits does not si'em probable Xk> me, and I believe yet more strongly, what I always have be- 
lieved, that the Rod I^s of Kansas are Triassic in age. . . ." Kan. Univ. Quar., VoL TI, 
No. 1, Jan., 1897, Series A, p. 56. 

t See Report Board of Irrigation Surv. and Exp., Kan., for 1895 and 1896, p. 196. 
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The Carbonivbrous Shales ai^d Limestoites. 

Plate IX * is from Abilene to Kansas City, along the Kansas river. It crosses 
the limestone systems exposed in that part of the state, and represents a different 
topography from the two previous ones. The drainage systems are very old. 
The larger streams are anaclinal and the smaller ones are monocUnal. Vegeta- 
tion is abundant on upland and lowland. The streams are perennial and have 
reached their base levels. Even the small ones are filling their beds with mud. 
Valley widening has progressed to a considerable extent. Though this section 
has been exposed to the elements for a longer time than either of the others, yet 
it presents a surface nearly as rough. Its shales erode easily, it is true ; yet the 
massive chert-bearing limestones resist the agencies of degradation to a wonder- 
ful degree. They dip to the west about 10 or 15 feet to the mile. Thus we have 
a system of high limestone-capped steps as we ascend the Kansu river. The 
extreme difficulty with which the arroyos corrade their channels in the heavy 
limestone prevents their being cut into outliers to any considerable extent. As a 
consequence, the line of outcrop has a very irregular lateral lobing. 

The drainage systems here seem to have much the same outline as prior 
to the Kansas ice invasion, as their present valleys are almost coincident with 
those prior to the glacial epoch.! They would a6em to be older than those 
of the western portion of the state, as the latter must be younger than the plio- 
cene deposits through which they flow, and the erosion of such extensive valleys 
in preglacial times, and in such quantities of limestone as these formations in the 
eastern part of the state contain, must have consumed a considerable time, even 
under fairly extraordinary conditions. The hills of this region are projecting 
ridges which vary from 50 to 150 feet in height. The higher are beautifully ter- 
raced, especially those on the southern tributaries of Mill creek, in Wabaunsee 
county, where the upper part of the Wabaunsee, Cottonwood and part of the 
Neosho formations are present in the same ascent. 

The climate is more moist in this than the preceding regions. The heads of 
the arroyos are more densely covered with vegetation. The agencies of degrada- 
tion have been more active, and at work longer than in either of the other re- 
gions ; yet the effect on the surface outline is not very much greater. This differ- 
ence must be attributed to the combined effect of vegetation and the presence of 
the limestones, the latter of which is by far the greater, as the discussion of the 
next locality will demonstrate. 

The eastern portion of the section ( IX ) has been subjected to the abrading in- 
fluence of the Kansas ice invasion. It will be noticed that there is a slight re- 
duction in the surface when the glaciated region is entered near Willard ; yet it 
is little more than would be expected from the natural results of ordinary ero- 
sion. | Indeed, if it were not for the materials left by the glacier, it would be 
hard to discover that there had ever been a glacier south of the Kansas river 

west of Lawrence. 

The Permian Shales. 

This region is in Sumner county, and the section extends from north of 
Arkansas City through Geuda Springs west to a place about eight miles north- 
west of South Haven. Here the surface rock is composed largely of Permian 
shales which erode quite easily. The long-continued action of erosion has nearly 
completed its more active work. These shales may be taken as nearly homoge- 

♦From Uniy. Gool. Sury. Kan., Vol. I. 

fThe valley of the Kansas river is lined in places on both sides with drift and loeBS, as are 
the valleys of some of the smaller streams. 

t The limestone in this section is exaggerated in order to be represented. 
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DeouB so t&T aa our purposes here are concerned. The s\ 

their beds, itud the couDtry is monotoaouBly level. The locality receiTt 

five inches mora rain per year than either of the first t«*u, and fire inches leas 

than the third, farther to the northeast.* It has not been eipoaed to the weather 

longer than the third, and has received less rainfall. The abundance of regeta- 

tioQ is similar in the last two regions, save the fact that trees are almoet waQting -', 

in Sumner county. Consequently we must attribute the great difference m tapog — > 

rapby to the prenence of limestone in the one and the absence of it in the other. 

Thus there is a varied topography, which difference of structure, tc^etberwitb-.^ 
alight dtffereaca of climatic conditions, has produced in a comparatively leveL 
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By S. W. WiLLtHTon, Lawn-ocB, Kan. Read bo(nPB tbn Acarloou Jannarr 2. laBl. 

Some months ago numerous tragmeDta of bones, obtained from an ercavatioD 
of a well in Cowley county, were sent me for eiamination by Mr, C. N, Goald. 
The horizon whence the bones came was clearly lower Permian, Dot far from its 
base, as accepted by Professor Prosser, the recognized authority on the Kansas 
Permian stratigraphy. 

Not knowing whether additional material will be obtainable, I give here a 
description of some of these bones, which will be more fully illustrated in the 
future should no better specimens be secured. 

An intercentrum clearly belongs to the genus Crlcotus, and is closely allied 
to the typical epecies described by Cope from the Permian of Illinois. t His de- 
scription applies so well to the specimen in hand that I use his language, 
amended: 

"The caudal intercentrum best preserved is short, diacoidal in form, and 
deeper than wide. The articular faces are deeply coucare, the posterior more 
strongly so, and the middle is occupied by a foramen, whoso diameter is about 
equal to one-half that of the intercentrum on either side. The latcra! borders of 
the posterior articular face are less rounded than the anterior ones. The chev< 
roDs are slender and directed very obliquely backward, and their bases are firmly 
coossified with the intercentrum. On the superior surface two shallow pits 
occupy considerable space. They are separated by an obtuse ridge, and are bor- 
dered by a raised ridge from the polished layer of the lateral surface. Several 
phalanges of short, wide proportions show much resemblance to those of certain 
dinosaurs." 

Diameter of interceotrum, vertical 18 mm 

Diameter of intercentrum. transverse.. 17 " 
Diameterot intercentrum, longitudinal, 11 " 
Proximal width of phalanges.. 12 12 13 mm 
Proximal depth of phalanges.. 8 7 6" 

Length of phalanges 14 15 II " 

Another vertebra of smaller size doubtless represents a true centra 
Cope, Trans. Amer. Phil, Boc, XVI, p. 245|. It differs very materially in hariitg 
remote sutural surfaces for the attachment of the neural arches, in being s( 
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what cordate Id shape, and in Bhoniug do surfaces for articulation of the cbev- 
rona. The ead» are concave ae in the iotercentrutn, aod the aotochordal foramen 
ia of the same relative size. The anterior lips of the cup are more beveled than 
the posterior ones. The outer surface is concave longitudioally, with bd obtuse 
keel below. The posterior autural surface for the arch is much larger than the 
anterior. There are do longitudinal ridges on the sides of the centrum, aa shown 
in the figures of C. crasgidigcim Cope ( labeled C. heteroclUut by Zittel ). The 
Hoar of the neural canal is Hat. 

» Transverse diameter of centrum 15 mm. 
Vertical diameter of centrum 13 " , 
Length of centrum 7 •' 
Width of neural surface 5 " 

Numerous portions of sculptured scutes and plates and a fragment of a jaw 
with one complete tooth 1 doubt not belong with the vertebrie. 

None of the characters are sufficient to distinguish the species from the other 
described ones, especially C. heieroHHus Coi>e. 

A single dorsal vertebra, and perhaps some phalanges, belong clearly to the 
genus Clepai/dropn Cope, also originally described from Illinois, and are closely 
allied to the typical species. In its description I follow Cope's language in the 
paper Srst cited for a dorsal centrum; "It is deeply biconcave, the articular 
cavities being funnel-shaped and continuous, thus perforating the entire length 
of the centrum. . . . The cavities communicate by a very small oriSce. In 
an anterior dorsal the anterior cavity is as widely eicavated at the border as the 
posterior tunnel. Another peculiarity is tha absence of the processes of the 
centrum, and a small capitular articulation i9 seen sessile on the border of the 
cup of two of the dorsals. The dorsal vertebra; have their sides somewhat con- 
tracted. In one specimen the inferior face is longitudinally acute. In this 
dorsal the floor of the neural canal Is interrupted by a deep fissure, which has a 
triangular shape, with the apex downward when seen in profile. The diapophy- 
ais does not project far beyond the ba.se of tho neural arch." It ia sessile, with 
an elongated, cupped articular surface. 

The phalanges are of more slender form than those of CHootua. The shaft is 

IBBSed and the distal condyle is not emarginate. 
I Length of centrum 15 14 mm. 
I Depth behind 12 " 

L Width behind 11 12 ■' 
r Length of phalange 13 ^^^M 

I Depth, prozimally 5 ^^^H 

I Width, proximally 8 " ^^H 

i will be seen, the centrum, while nearly the same size as that measuradl^^ 
Cope of C. coUctlii | second column ), are of somewhat different proportions, but 
not BolBcieatly so to justify speciQc separation , 

Associated with these remains are numerous teeth and spines of Plcuracan- 
Ikun ( Didym-odug f ) and plates of a ganoid fish. 

All together, we have here an intereating series of forms, so closely resenibling 
the species described by Cope from Danville, III., that I cannot distinguish them 
specifically. It would seem to demonstrate the contemporaneity of the two for- 
mations, and also that of the Texas Permian, whence the species of all these 
genera have been described by Cope. 

Above the stratum in which these bones are found are several hundred feet 
of limestones and shales, above which come th-e red beds of Clark and Comanche 
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counties, which have been variously referred to the Permian and Trias. That 
this basal Permian fauna continued throughout all the time repreeented by 800 
or 1,000 feet of deposits does not seem probable to me, and I believe yet more 
strongly what I always have believed, that the red beds in Kansas are Triasnc 
in age. If they be Triassic, and corresponding to the red outcrops in the foot- 
hills in Colorado, it would seem strange that the intervening depositB between 
them and the Dakota, in the regions separated by only a few hundred milea, and 
agreeing in many lithological characters, should be in one case Cretaceous and in 
the other Jurassic. 



GYPSUM IN KANSAS. 
By G. P. Gbimslet, Topeka, Kan. Read (by title) before the Academy January 2, 1807. 

HisrroRiCAL Introduction. 

Gypsum ( sulphate of lime ), from two Greek words, ge ( earth ) and ep90 ( to 
concoct ), is a mineral that has attracted attention from very early times. The 
transparent variety, known as selenite, was used by the ancients as a substitute 
for glass in windows. The best varieties were supposed to be in upper Egypt 
and in Syria. It was also in favor for ornamental boxes, and for urns, in which 
lighted lamps were placed, and so threw a soft light through the apartments. 
The walls of the temple Fortuna Seia were made of compact gypsum, and the 
interior, though without windows, is described as *' sufficiently lighted by rays 
transmitted through the semi-pellucid walls." The writings of Theophrastos 
show that the Greeks were familiar with the use of plaster of Paris, made from 
calcining the gypsine stone in making casts. The term *' alabaster " is commonly 
noted in the ancient writings, and sometimes refers to compact gypsum and 
sometimes to the stalactite carbonate of lime, so that it is often difficult to tell 
from the meager descriptions which is intended. 

The earliest account of the use of gypsum as a fertilizer in the ground form 
known as land plaster is in 1768, when a German clergyman, by name of Mayer, 
used it with success. After this time there were numerous experiments made to 
test its efficiency, and the faith of the workers along this line gave the appear- 
ance of wonderful results. Thus, one writes that '* the invariable results of sev- 
eral experiments incontestably prove that there is a most i>owerful and subtle 
principle in this tasteless stone, but by what peculiar agency or combination it is 
capable of forcing vegetation in such an instantaneous and astonishing manner is 
a mystery which time reserves for others to unfold." 

Varieties. 

Gypsum in nature occurs in five forms, all of which are found in Kansas : 

1. The earthy form, yellow or gray in color, and composed of loose, dust-like par- 
ticles, rather light in weight, and formed from solution of gypsum in water. 

2. The compact variety, including alabaster and massive gypsum, which is very 
soft and of specific gravity 2.2 or near. 3. Fibrous gypsum or satin-spar, usually 
found in thin layers, in the form of fine needles or prisms. 4. Foliated gypsum, 
sometimes massive, but usually in small concretionary masses. 5. Spar g3rp8am 
or selenite, found in transparent crystals. 

Where Found. 

Gypsum is found in Thuringia, Saxony, Norway, at Mont Martre, near Paris, 
in Austria, Bohemia, Italy, Egypt, Arabia, Persia, and many other places in the 
old country. Id the United States it is found along an east and west line in oen- 
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tral New York, from Oneida county to Niagara; near Sandusky, Ohio; neiar 
Grand Rapids and Alabaster point, Michigan ; in Smyth and Washington coun- 
ties, Virginia ; in Alabama and Louisiana ; in Iowa, Kansas, Arkansas, Texas, 
Oklahoma, Indian Territory, Colorado, Montana, Utah, South Dakota, Wyoming, 
Arizona, Idaho, New Mexico, California. The total amount produced in the 
United States in 1894 was 239,312 short tons. The state of Kansas * produced 
that year 64,889 tons, of which all but 647 tons was calcined, thus standing sec- 
ond' to Michigan among the states in quantity mined. The value of this product 
was 1301,884, an excess of $112,264 over Michigan, placing this state first among 
the states of the union in value of gypsum products. The value of Kansas gyp- 
sum mined that year was greater than that of all the other states, excepting 
Michigan. There has been an increase in the value of the gypsum products of 
K a nsas of $207,649 in six years, which makes a record the state may well be proud 
of, and at the present time a very small percentage of the available supply has 
been taken, so that Kansas gypsum has a promising future. 

Location and Division of Arba. 

The gypsum deposits of Kansas occur in a belt trending northeast-southwest 
across the state. The belt of exposed rock varies in width from 5 miles in the 
north to 14 miles in the central part and 36 miles near the southern line, with a 
length of 230 miles. 

This area is naturally divided into three districts, which are named from the 
important centers of manufacture: the northern or Blue Rapids area, in Marshall 
county; the central or Gypsum City area, in Dickinson and Saline counties ; the 
aouthem or Medicine Lodge area, in Barber and Comanche counties. These areas 
appear to be seiMtrate ; but careful mapping shows a number of isolated interme- 
diate deposits which serve to connect at least two of the larger areas. Gypsum 
is reported from near Randolph and in the reservoir excavation at Manhattan, 
in Biley county. It is worked for plaster at Longford, in the southern part of Clay 
county; and it is found near Manchester, in the northern part of Dickinson county. 
These smaller areas indicate a connection between the northern and central 



Gypsum deposits of economic importance are reported from near Peabody, in 
Marion county, while they appear to be absent through Reno, Sedgwick, and 
Kingman counties, where the extensive salt deposits occur. There is thus a break 
between the central and southern areas which is occupied by salt deposits. 

Geology. 

The northern area is located in the Permian beds, consisting of fossiliferous 
limestones and shales. The central area lies in the Permian, though higher than 
the northern, while the salt measures to the south occur near the top of the Per- 
mian. The southern Kansas gypsum is found in a series of red, sandy shales, 
called the red beds, which probably mark the transition from the Permian to 
the Cretaceous. The deposits therefore rise geologically from north to south, 
but they are confined to the Permian formation. The deposits to the south in 
Oklahoma and Texas are placed in the Permian, while those at the north in Iowa 
are referred to the Cretaceous. 

Topography. 

The northern area shows the remnant of a plateau of 1,250 feet elevation, now 
indented by the Blue rivers and their tributaries, yielding a somewhat rugged 
topography. The central area lies 70 miles southwest of Blue Rapids. The 

*Statlitios from Sixteenth Annual Bep. U. S. GeoL Snrv., 1896. 



124 KANSAS ACADEMY OF SCIENCE. 

area Is drained bj the Smoky Hill riTer, which flowa in an extremely imgo- 
lar or winding channel north of east, uniting with the Republican at Jonction 
Citj, db mile« awaj, to form the Kansas. It flowa in the middle of a broad val- 
lej, 1,100 feet above sea-level and a mile or more in width. Ita tribntariea in the 
gypsum area are three or four small creeks — Gyi»um, Holland, and Turkey— 
which flow almost directly north. The main watershed lies 22 miles to the south 
of the river, and trends nearly east and west, with an elevation of 1,500 to 1,^0 
feet. This descends on the south side within eight miles to 1,400 feet at the Cotton- 
w^xid river. The divides between the north-flowing creeks have a gradual slope 
of about 20 feet to the mile, and their sides are deeply indented by eroaion. They 
vary in height above the creek level from 100 to 150 feet. The effect is that of 
a dissected plateau with irregular surface. A number of small towns are situ- 
ated along the railroads in the central part of the area, while the larger cities are 
located on the river. 

The southern area is situated 120 miles southwest of Gjrpsum City. The 
northern part is drained by the Medicine Lodge river, which rises in Kiowa 
county and flows southeast to Medicine Lodge, where it abruptly turns south 
and flows into Oklahoma. There it empties into the Salt Fork of the Arkansas 
river. The southern part is drained by the Nescatunga and its branches. The 
streams have cut deep channels or ca&ons in the soft strata which reach 200 
feet in depth. The watershed between the two rivers is broad in Comanche 
county, with an elevation of 2,200 feet, but it rapidly narrows to the southeast, 
in Barber county, where its elevation is 2,000 feet, descending to 1,600 feet in the 
valley of the Medicine Lodge river within a distance of seven miles. The water- 
shed trends parallel with this river and turns south near the central part of Bar- 
ber county, still parallel with the river. This region, with its gypsum-capped 
buttes of red clay and shale, possesses a very rugged topography and gives evi- 
dence of great erosion. These features are well shown in photographs of Flower- 
pot mound, and also in photographs of the gypsum hills near the town of 
Medicine Lodge. 

Blue Rapids Area. 

The first gypsum deposits worked in the state of Kansas were in the northern 
or Blue Rapids area. In November, 1869, the county commissioners laid out the 
site for the town of Blue Rapids. They carefully investigated the natural re- 
sources of the region and recognized the value of the water-power of the Blue, 
and also the value of the gypsum deposits which had been known for some time 
to exist on the Big Blue about two miles northwest of the town. On selling 
their various properties they made a reservation along the Blue of 100 rods, in- 
cluding the known outcrop of the beds and extending back from the river for a 
distance of 320 feet. 

About the year 1871, Mr. J. V. Coon, of Elyria, Ohio,.came to the new town, 
and, the story goes, he burned some of the gypsum and carried it back to Cleve- 
land, where it was pronounced to be of good quality, and two car-loads were 
ordered at a good price. He and a brother returned to Blue Rapids in 1872 and 
built a frame shed on the east bank of the river, below the town. In an iron 
kettle, which held about five barrels, and which was heated by a stove, they 
commenced the manufacture of plaster of Paris. Prosperity seems to have at- 
tended their work, for in 1875 a stone mill was built by Coon & Son on the west 
bank of the river, and the water power of the river was now used for grinding. 
This mill is now standing — a monument to the commencement of a great Kansas 
industry. The town, for the purpose of encouragement of the new departure, 
granted them the north half of their reservation, described as extending from a 
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point at the middle of the outcrop and thence north. Thia miU waa operated for 
nearly 12 years, when the firm unrortunately failed. The mill property and the 
gypsum grant of 50 rods of outcrop and SO rods back in the hill, came into the 
hands of Mr. Sweetland, a business man of Blue Rapids. It was leased to sererat 
parties, and the mill was run till the year 18S0, when flood caused considerable 
dama§;e, resulting in the abandoment of the mill. 

Mr. Hayden, of New York, in 1887, bought the remaining portion of the old 
reservation and the adjoining Robinson farm. Fowler Broa. bought the farm 
back of the Bweetland SO-rods limit. 

The earlier mining was done by stripping the cover of dirt and shales, and 
the rock was hauled in wagons to the mills. loiter it waa brought down the river 
in flat-boa te drawn by a small steam tug. 

In 1887 the Fowlers formed the Blue Rapids Plaster Company and built a 
one and one-half story frame mill, of one-kettle capacity, on the west side of the 
river, at the edge of the town. The present t-otry to the mine is 15 feet above the 
water level, though the gypsum bed-rouk it* the bed-rock of the river, which is four 
feet deep at this place. The entry runs east about STiO feet, and the gypsum dips 
weat toward the river. Five men are employed at the mine, and the rock ia 
hauled out and up an incline to the railroad, where a 25-toD car is loaded in two 
days and hauled to the mill. The gypsum occurs as a gray, mottled rock, with 
angary texture, breaking with irregular fracture. The top consists of white eele- 
nite oeodles for mi og satin -spar, with athickneasof tj to 1^4 inches. Throughout 
the mine are numerous cutters, in which are found perfect transparent crystals 
of gypsum, usually of small size. 

The Great Western mine is located on the side of a bluff, one mile uorth of the 
town and Ui feet above the level of the water in the river. It is 2'4 miles south- 
east of the Fowler mine. The entry runs east of north about 400 feet. In the 
first ^00 feet the gypsum ie in rounded masses, thick at the middle and running 
out on the sides, with the trend across the entry and parallel with the slope of 
"the h'ill. These appear to be old -water-courses. The thickness of the gypaum 
layer is the same as at Fowler Brothers' mine, Slg feet, and both rest upon a 
limcslone fioor. The gypsuni rock resembles very closely that already described, 
«xcept there ia an absence of cutters and crystals. 

On the banks of the Little Blue, two miles west of town, ia located the Winter 
mine. The entry runs east, and is in the bill about 900 feet. The rock does not 
^UTer in appearance from other parte of this area. 

Theae three places are the only ones in the northern area where the rock is 
used ; but it outcrops at a number of other localitiee, and is struck in the various 
wells to the north, south and west of Blue Eiapids; but it appears to be abseut 
in the wells to the east. 

Gyi»8um City Area. 
In the northern part of the area, six mi lea southwest of Solomon City, on 
Gypaum creek, is located the mill of the Crown Plaster Company. The work- 
able t4tratum of gypaum is five feet, and la covered by 10 feet of shale and gyp- 
earn layers, which are much folded and broken. The entry is 20 feet above the 
water in the creek, and is driven 115 feet east, with two north entries 80 feet in 
length. The upper part of the stratum is similar to the northern gj'xiBum, but 
the lower portion is very compact, and is dotted with elliptical crystals of yellow- 
iah-brown aelenite, with the greater length in the direction of the vertical crystal 
aiia. The crystals are nearly one inch long and one-half inch wide, and give an 
e somewhat of the bird's-eye limestone of the eastern United States. 
t Hope, 20 miles southeast, is located the only other mine in the rock gyp- 
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Bum in the central area. This is owned by the Kansas Cement Plaster Company, 
and they now obtain the rock fvom a 14-foot stratum at the bottom of an 80-foot 
shaft. This rock is white, and much of it is traversed by wavy, dark lines, which 
give a gneissoid appearance, and the plaster made from it is sold under the name 
of ''granite cement plaster.*' The lower part is compact, and contains the 
rounded crystals of selenite, as in the mine at the north. Through this region 
there is another stratum, five feet in thickness, and 100 feet higher, but it is not 
worked at the present time. 

Secondary Deposits. 

Most of the plaster mills of the central area use the earthy gyx>8um deposits, 
which occur at various places in the region. There are five of these known. 
The first of these was discovered in the spring of 1873, near Qypsum City, by Mr. 
John Tinkler, in running a fire-guard around a field. Two years later he cal- 
cined some of the dirt, as it is locally called, in an ordinary 38-gallon kettle and 
used the plaster in the cellar of his hous<), where it still remains in good condi- 
tion. In 1888, he, with others, built a mill at the edge of town, but it is no 
longer used. The deposit covers an area of 12 acres, with an average thickness 
of eight feet. It consists of a loose, granular dirt, of light ash-gray color when 
dry, and is readily shoveled into cars. It is thus directly calcined with less labor 
and expense than is the case with the solid gypsum rock. 

A number of years after the discovery of this deposit, Mr. Gotlieb Heller dis- 
covered a similar deposit 14 miles east, near Dillon station. Another deposit is 
located 3}^ miles southwest of Dillon, and is five feet thick. In Marion county, 
about six miles south of the last deposit, the Acme Company own a mill and simi- 
lar deposit which is 6 to 10 feet thick. The Agatite Company have another mill 
and deposit at Liongford, in Clay county, 35 miles northwest of the Dillon mill. 

All of these deposits lie in low, swampy ground, and strong gypsum springs 
are usually found in them. In most, there is a ledge of rock gypsum at the 
same level or 10 to 20 feet below. The presence of recent shells and bones near 
the bottom of these depesits shows they are recent in age. 

Medicine Lodge Deposits. 

The southern Kansas gypsum, with its continuation in Oklahoma and Texas, 
forms the largest area in the United States. Near Medicine Lodge the rock caps 
the hill as a layer 25 feet thick, protecting the underlying soft red beds, thus 
causing the very rugged toi)ography already described. The red clays and shales 
below the gypsum contain interlacing network of selenite and satin-spar layers 
which have been dissolved out of the solid stratum and carried down by circu- 
lating water. In the western part of the area solution has carved out caves and 
underground channels, leaving, in many places, natural bridges of gypsum. The 
rock is snowy white, and the greater x>ortion has a sugary texture, though the 
lower portion is compact. There are two mills making plaster of this rock. Best 
Brothers own a mill at the town of Medicine Lodge and manufacture the product 
known as Keene's cement or Robinson cement. This mill has been in operation 
since 1889. The Standard Cement and Plaster Company have a mill west of Sun 
City and manufacture about 18 tons of plaster per day. This great gypsum area 
is practically undeveloped at the present time. 

Origin and Age. 

I have treated this subject quite at length in a recent paper for the "Bulletin 
of the Geological Society of America,*' which will soon be issued from the press. 
The central and northern rock strata were deposited in an arm of the sea, cut off 
from the main ocean in the lower Permian or Neosho epoch. Farther out in th» 
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old gulf salt was deposited in large amounts, and forms to-day an important ad- 
dition to the mineral wealth of the state. No salt is now found close to the gyp- 
sum, and if it did exist it has been removed by solution. The irregular upper 
surface of the gypsum shows that there has been solution in some places where 
large quantities of gypsum rock have been carried away. 

The swamp deposits of earthy gypsum have probably been formed by deposits 
from springs, aided by wash from the hillsides, and they are recent in age. 

The southern gypsum was deposited in a shallow gulf cut off not far from the 
close of the Permian time. As in the northern gulf, a salt deposit occurs to the 
southwest in the salt-plains district ; but no trace is found near the gypsum. 



THE STUDY OF NATURAL PALIMPSESTS. 

By G. P. OmmsLKT. Topeka, Kan. Bead ( by title) before the Academy January 2, 1897. 

Paleontology has revealed a long life-history from Cambrian time to the pres- 
ent, and has vainly attempted to read the obscure pages of earlier history of 
Archsean time. Baffled at every turn, the search was abandoned ; but a new 
science has boldly entered the field, and the mysterious pages furnish a history 
for the i)etrographer, which in interest rivals that of the paleontologist. 

This record is not written in fossil letters, but in mineral characters, which so 
long have been meaningless geoglyphics. In making the so-called prehistoric 
record, nature has been economical in materials and in space. She has erased 
some portions of the ancient record with the cleansing force of fire, rewriting on 
the same tablets of stone the records of new conditions. 

The discovery that many of the records of ancient historical time were written 
on erased parchments of an earlier day, and that a careful investigation would 
reveal many of the first records, was a historical triumph. The students of 
ancient languages have enriched the world by their painstaking search through 
old literary palimpsests. In the past decade the students of nature have discov- 
ered the existence of natural palimpaeets, and they are now endeavoring to 
read the imperfectly erased records of the past, and thus add new chapters to 
the history of the earth. To the process of erasure and rewriting these investi- 
gators have given the name metamorphiam ; and the natural palimpsests are 
called metamorphic rocks. 

The studies of biologists have shown that throughout organic nature there is 
a most delicate adjustment to environment. The researches of petrographers have 
shown that in the inorganic world minerals are so delicately adjusted to surround- 
ing conditions that changes in the latter are recorded by variations in the miner- 
als. The recognition of this fact in recent years is the foundation of the new 
knowledge concerning the Archaean period. 

According to the Wemerian theory of the last century, crystalline rocks were 
deposited as chemical precipitates from a primeval heated ocean before life ex- 
isted. They were produced at their origin as they exist to-day. Near the close 
of the century, Hutton found granite dikes penetrating other rocks, thus proving 
an igneous origin. He then advanced farther and formed the interminable cycle, 
stating that rocks were decomposed by atmospheric action, the detritus accumu- 
lated at the bottom of the sea, where under the pressure and heat it was rendered 
crystalline, and later elevated to pass through the same series of changes without 
trace of beginning or prospect of end. The theory of the transformation of rocks 
under heat and pressure originated at this time in this rudimentary form in Scot- 
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land. Bone and Necker, nearly a quarter of a century later, transported the the- 
ory from this Plutonic region to Europe, where it reached greater development 
The Alpine region, on account of the great forces at work and the gradations in 
eflfects, from the simple to the complex, soon became a classic region for the study 
of rock alterations. In 1826 Beaumont recognized that in this region the phe- 
nomena were not confined to the oldest rocks. He observed that Jurassic fossil 
sediments had been changed to crystalline rocks. The old Alps now became the 
new Alps, and the interest in the region was greatly increased. 

In the process of adjustment of the minerals or rocks to changes in their envi- 
ronment, new elements are often added and old ones removed. If the changes 
take place at the surface of the earth, under ordinary atmospheric or aqueous 
influences, they are included under the term weathering^ and the result is usu- 
ally disintegration. True metamorphism is connected with igneous and dynamic 
agencies ; and while the word was first introduced by Lyell, in 1832, it was not 
clearly defined until 1846, when Durocher described metamorphism as the sum 
total of all modifications in texture or structure to which rocks in nature are sub- 
jected. Daubr^e limited the definition to those modifications whose causes were 
fire and water, and Beaumont added the agency of mineralizers. The word meta- 
morphiam is now cosmopolitan, though given different limitations by different au- 
thorities. 

American geologists from an early day have been prominent in this field of 
study. The pioneers composing the American metamorphic school — Hitchcock, 
Mather, Dana, Logan, Rogers brothers — were active students of those altered 
records, and they made many valuable observations. They all regarded the 
process of metamorphism as confined to the sedimentary rocks, a view which 
long retarded progress in the work. When foliated or parallel structures were 
observed in metamorphic rocks, they were regarded as the old sedimentary lines 
which survived the alteration. A voluminous literature descriptive of this lim- 
ited field of altered sediments soon filled the shelves of science. 

Down to the year 1875 the province of metamorphic action was thus confined 
to the sedimentary rocks. About this time appeared the epoch-making works 
of Heim, in the Alps, and of Lossen, in the Hartz, whereby it was shown that 
igneous rocks could be changed by metamorphic action. 

On account of the interesting and inviting problems connected with this 
study, it has attracted the attention of many of the younger workers ; and the 
result has been a very great advance in our knowledge of these broken and 
crumpled rocks, though the vast field yet remains practically unexplored. 

Metamorphism may refer to any changes in rocks, but it is restricted now to 
include the changes whose conditions lie intermediate between fusion and oidi- 
nary atmospheric action. The limits are not sharply defined, so metamorphism 
grades below into igneous action, and above into atmospheric action or weather- 
ing. Metamorphic rocks may be further metamorphosed, so that all rocks, 
sedimentary, igneous, and metamorphic, are subject to metamorphism. The 
agencies at work in this great process are both physical and chemical ; and they 
are classified according to the preponderating infiuence. If the temperature and 
pressure are low the action is due mainly to water, producing hydro-metamor- 
phianit resembling very closely weathering. If temperature is high and pressure 
is low, and mineralizers — gases whose presence facilitates fusibility — are present, 
the action is described as aubliination metamorphism; or, if water alone be 
present, the action is described as thermo^metamorphism. Static metamor- 
phism includes those changes where pressure is mainly active and where motion 
is absent. If motion is present, the changes come under the division of dynamic 
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metamorphism. All of these alterations take place without any material change 
in the bulk composition. Static metamorphism, though not accepted by many 
geologists, has able defenders in such men as Hall, Judd, and Spring. Dynamic 
metamorphism has been firmly established by the classic works of Heim, Lehman, 
and Balzer. 

Metamorphism may be produced by the presence of some metamorphosing 
agent, and it is then termed contact metamorphism. The alteration in sur- 
rounding rocks may extend over a distance from a small fraction of an inch up to 
4,000 feet, as seen in the Pyrenees. The nature of the contact metamorphism de- 
pends on the duration of the action, the depth at which the alteration takes 
place, whether deep enough to prevent the escape of vapors and moisture, or not ; 
and on the nature of the metamorphosing agent, whether it is a granite, diabase, 
or other rock ; and also on. the nature of the rock altered, whether crystalline 
schists, carbonaceous rocks, sandstones, or igneous rocks. The nature further 
depends on the structure of the rocks, whether foliated or not, as demonstrated^ 
in Brittany by Barrois. 

Rosenbusch, after careful examination of analyses, concludes that there is no 
change in the bulk composition of the altered rocks, though Michel Levy insists 
that there is always a very considerable addition of substance. 

The eflfect of contact metamorphism on crystalline schists is less intense than 
on most of the rock types. The effects, consisting mainly of the formation of 
new minerals, as andalusite, sillimanite, and garnets, have been described in the 
€k>rtlandt rocks by the late Dr. G. H. Williams. The effect of this form of meta- 
morphism on carbonaceous shales is to form a graphite, or the diamond, as in the 
South African region. The effects of contact action on clay slates have been de- 
scribed at a number of regions which serve as types: at Barr Andlau, in 
Germany, by Rosenbusch, by Lessen in the Hartz, by Allport and Phillips in 
England, by Barrois in Brittany, by Brogger in Norway. In these various re- 
gions it has been noted that the intensity of metamorphism at any given point is 
proportional to the nearness of the intruding rock. 

In limestone contacts the conditions are very favorable for the tracing of the 
beginning and development of the metamorphism. The limestone is observed to 
become more and more crystalline as the intrusive rock is approached and the 
carbonates change to silicates. These changes are observed in the well-known 
limestone contact region near Christiania, Norway, and the famous mineral lo- 
cality of the Fassathal, in the Tyrol. Contact action on igneous rocks has been 

observed at but few places. It has been described by Lossen in the Hartz moun- 
tains. 

The pioneer in the study of dynamic metamorphism was Lossen in 1867. In 
1878 Heim published his great work, the result of a long field-study of the Alpine 
Tocks, in which he developed the theory that even the most brittle rocks under 
pressure acted as viscous bodies, and were deformed without rupture. Spring 
and Guembel endeavored to prove this theory by actual experiment, but the 
rocks were crushed to a fine powder. 

In 1884 Lehman, as a result of microscopical study of the crystalline schists 
of the Alps, concluded that the rocks were crushed and recemented under great 
pressure, thus producing an effect similar to viscous bodies, a process which 
might be described as rock regelation. These two works marks a new phase in 
the study of metamorphism the world over, through the recognition of the fact 
that /o^ia^ion in rocks is wholly independent of original structure. Parallel ar- 
rangement in rocks is not proof of sedimentation, a view which before this time 
was not recognized. 
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Heat, water, and pressure are great agents of metamorphism, and they pro- 
duce three kinds of alterations in rocks — mineral, microstructural, and macro- 
structural changes. Under mineral changes, we have among the alkaline silicates 
th^ alteration termed aericitization, forming an intercalating network of hydro- 
micas. Also aauasuHtization^ embracing the changes whereby plagioclase 
feldspar is converted into alkaline earth silicates. In albitization the feldspar 
is changed into an interlocking albite mosaic. Among the iron-magnesian sili- 
cates occurs: uralitization^ where pyroxene is changed into fibrous hornblende; 
virfdlzation, or formation of green epidote chlorite mass, analogous to saussuri- 
tization ; chloritization, and epidotizaiion^ analogous to albitization. 

Under microstructural changes are observed the strain phenomena in crystals, 
recognized by x>olarized light in a wavy extinction of light as the section is ro- 
tated. If the strain has been carried farther, gliding or twin lamellse may be 
. observed, as in the metamorphic marbles. Progressing to greater extent, the 
minerals are bent, twisted, and finally broken into an irregular mosaic, composed 
of interlocking mineral grains. Sometimes there is a stretching of the rock aloDg 
certain lines, pulling the grains apart. 

Under macrostructural changes, the most prominent is the formation of sec- 
ondary foliation, or an arrangement of the minerals along parallel lines, which were 
so long taken as evidence of stratification. Though this distinction between foli- 
ation and sedimentary lines was noted early in the century by Voigt, Mohs, and 
Schmidt, it attracted little attention. Later it was observed that the lines were 
parallel over extensive tracts, even when the rocks were crumpled. This was 
explained as the result of crystalline force or the result of electric currents pass- 
ing around the earth. In 184G it was shown to be due to pressure normal to that 
which developed the foldings. 

Such rocks, which possess this secondary foliation, are called cryetalUne 
schists. This is purely a structural term and has no connection with age. 
While most of these rocks are pre-Cambrian, there are numerous exceptions. 
The schists are divided into two main groups, those with feldspar and those 
without this mineral; and the former are called gneisses. This usage makes 
gneiss a mineralogical and structural term; mineralpgical in that it contains 
feldspar, structural in that it is foliated. If the origin of the gneiss is determin- 
able it has the original rock name added as a prefix. Thus, a secondary fbliated 
conglomerate is called a conglomerate gneiss. A foliated granite is a granite 
gneiss. When the word gneiss is used alone it represents a foliated feldspathic 
schist of unknown origin. 

Down to the end of the last century geology was a collection of hypotheses 
and sacred theories of the earth. Its students then began to observe and record 
facts, and later to form theories based on such observed facts. The study of the 
igneous rocks passed through a similar course of development. The study of the 
metamorphic rocks is now passing through such a course and it has entered the 
descriptive stage. It is now at the point reached by general geology in the time 
of Lyell, and reached by the study of the igneous rocks in the year 1870. 

The study of the crystalline schists, both of Archssan and post-Arfjftiflean 
time, now becomes the great field for work, and all over the world students are 
trying to trace their origin and formation. 
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IN MEMORIAM. 

ROBERT HAY. 
By A. H. Thobcpson, Topoka. 

Robert Hay was born May 19, 1835, at Ashton-under-Lynn, in Lancashire, 
England, and died December 14, 1895, at Junction City, Kan. 

He came of Scottish ancestry, and acquired his primary education in private 
schools in his native town, completing it in the College of London, where he pur- 
sued a special scientific course under Professor Huxley, and took honors. 

Through reading the Junction City Unions and then as correspondent, he 
left England and came to Kansas in 1871, and settled on a farm in Oeary county. 

He taught school for ten years and was engaged in normal-institute work from 
its inception in the state. He first taught at Ogden, Kan., as principal, and as 
principal also at Holton and Ohetopa, Kan. 

Although the first years of his manhood were devoted to teaching, he early 
became interested in geology, which he later made his life-work. Even before 
leaving England he familiarized himself with the geology of his own and adjacent 
counties during his long vacation walks. 

After removing to Kansas, he gradually acquired a local knowledge of the 
geolc^^ of Kansas, and as a field geologist he traveled for three years over Kan- 
sas. It was said that there was hardly a township in Kansas that he had not 
visited. He was connected with the State Board of Agriculture as its geologist, 
and did much valuable work for the board, which is embodied in his articles 
published in the reports. His work was practical, and tended toward the devel- 
opment of the natural resources of the state, in which he was always interested. 
In 1883 he was employed by the United States Greological Survey in the south- 
western part of Kansas, and afterward for years on special commissions for the 
survey. In 1890 he was made geologist in charge of the artesian investigation of 
the great plains region conducted by the Department of Agriculture. A large and 
valuable report resulted from these labors. During the last year of his life he 
was employed to write a special report on the* underground waters of western 
Kansas for the United States Greological Survey. 

He enjoyed a wide reputation for accomplishments and ability ; and the 
lLon<9ety and modesty of the man gave his opinions great weight. They were 
highly valued by government officials as well as by other scientific men who 
knew his real worth. He was one of the foremost of that noble band of patriot 
naturalists who have done so much for the investigation and description of the 
scientific resources of Kansas. He followed close in the footsteps of the first and 
greatest of that band. Professor Mudge ; and he resembled that noble pioneer in 
many ways. The quantity and quality of his geological observations are ample 
evidence of the industry and perseverance of Professor Hay, often through diffi- 
culty and discouragement, with inadequate compensation, which all testify to 
his love and devotion to his special work. 

His literary work was very extensive. He early showed his literary tenden- 
cies by writing a volume of sketches of his native region in Lancashire before 
leaving England. He was a voluminous contributor to Kansas newspapers, not 
on geology only, but on Kansas history and other matters as well. It ^qa^V^lV^!^ 
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'r>i«t i^nrsf/ual t'Mi^rmtUir <tt the man made him esteemed bj ail who knew him. 
Alt liutt Um^ii Hn'ui, ** Jl«9 wan a M^^ientist, a man of high literary culture, a close 
ititiiUtitif a «<9iitl«tffjari in all that the name implies, and a citizen of more real 
wtniU Lliafi many hnva appreciated.*' It is the character that is the real 
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Uw ho n(o(idil\ upheld \\u ideal with the iMurageand faith that fought and over- 
oauu^ , that eiului^Ht aiul HutTereii to the end. 
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^\Kst v'( v\i.\;*WuKt U\ t^t'i A^U'K^ Kotvrt I(a> wjkjt e«entiaily a wise man in the 
Wvii\(«v\i\ vt\^; u\.«W%v« ^^» ^\^At '.* I'^v*'* iv the wv*r.\l» 
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give the native touch to the dialect poems of Tennyson in a manner that was in- 
imitable. One of his most charming letters, amounting to an essay of real literary 
merit, received a short time before his death, was upon the Arthurian legends. 
One of his last, if not the very last, literary efforts, was a lecture for the Keats 
Centenary, October 29, 1895, which was full of information about the poet and 
his times. It was charmingly written ; but was never delivered in public, I be- 
lieve, as his illness began before the occasion arrived. In his untimely death we 
are reminded of those beautiful lines in Shelley's **Adonais " : 

* ' Peace, peace, he is not dead ; 
He doth not sleep ; 
He hath awakened from the dream of life." 

BIBLIOORAPHY OF PAPERS BT ROBERT HAY. 

Artesian wells in relation to irrigation in western Kansas. Quar. Hep. Kan. St. 
Bd. Agr., Sept. 1880, 11 pp. 

The igneous rocks of Kansas. Trans. Kan. Acad. Sci., Vol. VIII, 1882, pp. 14-18. 

Preliminary report on the geology of Norton county, Kansas. Trans. Kansas 
Acad. Sci., Vol. IX, 1884, pp. 17-24 ; pll. 1 and 2. 

Notes on the fossil jaw of bison from the Pliocene of Norton county. Ibid., p. 98. 

In the Dakota. Ibid., pp. 109-113. 

Natural gas in eastern Kansas, with appendix on oil. Fifth Bien. Rep. Kan. 
St. Bd. Agr., 1886, pp. 198-208 ; plate showing section of strata through Fort 
Scott, showing Fort Scott gas sand. 

A geological section in Wilson county, Kansas. Trans. Kan. Acad. Sci., Vol. X, 
1886, pp. 6-8 ; pll. 1 and 2. 

Report on geology. Ibid., pp. 21, 22. 

Historical sketch of geological work in the state of Kansas, Robert Hay and A. H. 
- Thompson. Ibid., pp. 45-52. 

Natural gas in eastern Kansas. Ibid., pp. 57-62; pi. 4. Abstract of paper read 
before the Kansas Academy at its annual meeting at Emporia, printed in full 
in Fifth Biennial Report of State Board of Agriculture, and slightly remod- 
eled for this publication. 

Note on a remarkable fossil. Ibid., pp. 128, 129; pi. 6. 

Northwest Kansas: Its topography, geology, climate, and resources. Sixth Bien. 
Rep. Kan. St. Bd. Agr., 1888, Part II, pp. 92-116; two plates of sections and 
two views. 

Salt: Its discovery and manufacture in Kansas, with suggestions for its use in 
agriculture. Ibid., pp. 192-204. 

Horizon of the Dakota lignite. Trans. Kan. Acad. 6ci., Vol. XI, 1888, pp. 5-8. 
Abstract in Amer. Geol., V, 1889, pp. 249, 250. 

The geology of Kansas (abstract of lecture). Trans. Kan. Acad. Sci., pp. 35-37. 

The Triassic rocks of Kansas (abstract). Ibid., pp. 38, 39. Abstract in Amer. 
Geol., Vol. V, 1889, p. 250. 

Recent discoveries of rock salt in Kansas (abstract). Proc. Am. Assoc. Adv. 
Sci., XXXVII, 1889, pp. 184, 185. 

A geological reconnoissance in southwestern Kansas. Bull. No. 57, U. S. Geol. 
Survey, Washington, 1890, 49 pp. ; colored geological map of southwest Kan- 
sas, and plate of sections. Abstract in Amer. Geol., Vol. VI, 1890, pp. 389, 390. 

Geology of Kansas salt. Seventh Bien. Rep. Kan. St. Bd. Agr., 1890, Part II, 

pp. 83-96 ; 2 plates of geological sections. 

Irrigation in western Kansas ; its water-supply and possibilities. Ibid., pp. 129- 
133. 
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AtUmam velii in Kaam and tbe cmoKs of tfaeir llov. Aner. GcoL, Vol. V, 
IWp. pp, 2K-39L ScL Am. 8opp.. roL XXDL Xa Too, IMK, pp. U06S, 
Ur^. Abitnct is TnaiL Kan. AwL Sd.. VoL XII. 190, pp. M, & 

B^maukM f» c«ruin pemliniTties in tb« datribotioo of lignite in Uie Dakota 
Irjrmatioc in Kansas. Ball. Geo!. Soc Am.. Vol. L IMI. p. 96. in diaeamKo 
<>r paper bj G. K. Gilbert : - Tbe Siren^ of tbe Earth*a OraaL'' 

SrAm on Kanaaa oait minea. Am. G«oiogiai. Vol. V, 19B0. pp. 65-67, pL 2. 

NV/U« on flome Kanaaa aalt manfaea. Trana. Kan. Acad. ScL, V<4. XII, mO» 
pp. 97-100. 

Joaepfa Barage — a memoir. Topeka Dailjf CapiiaL Jan. 17, 18012. 

(hsfj]fjigy and mineral renooxeea of Kanaaa. Kgfath Bien. Bep. ITanaia State 
Board Agr., Vf0L pp. 9S^16S : 11 platea, fignres, and mapa. Deacaibea the to- 
iwgraphic feat area and lithologic character and the relations of the carbonif- 
erooa, cretaceooa, tertiary, and pQa^tertiarT formationa in the atata, indnding 
an accoaot of the leaul and zioc, coal. aalt. and other mineral depoalta. lO^OOO 
copies printed aeparatelj also, and distributed as a World^a Fair edition. 

Mioeral resources of Kansas, 23 pp., 1893. Printed and distribated aa a World's 
Fair e^liti^jo. 

The great plains — presidential address before the Kansas Academy of Sci- 
ence. Trans. Kan. Acad. Sci., Vol. XIII, 1892, pp. 3-6. 

Notes on some new species of fossil cephalopoda. Trans. Kan. Acad. Sci., 
ibid., pp. .37-47. Description of species occurring in the carbonif eroos and 
pemKi-carboniferous of Kansas, with figures. 

In memoriam — Joseph Savage. Ibid., pp. 60-68. 

Additional note on the Brenham meteorite. Ibid., p. 75, with fig. 

Note on the occurrence of granite in a deep boring in eastern Kansas. Ibid., pp. 
75, 76. 

Some characteristics of the glaciated area of northeastern Kansas. Ibid., pp. 
101-l(Ki. Describes the glacial deposits and phenomena of this region. 

Sandstone dikes in northwestern Nebraska. Bull. Geol. Soc. Am., Vol. Ill, 1891, 
pp. 50-55, figs. 1-5. Briefly describes the geologic formations of the r^cm 
and states the width and direction of the two dikes. 

A contribution to the geology of the great plains. Ibid., pp. 519-621. Abstract 
in American Geologist, Vol. XI, pp. 56, 57. The surface of the plains area 
consists of calcareous and arenaceous clays of tertiary age which may grade 
inUi iKwt-plioeene to the east. 

Final geological reports of the artesian underflow investigation between ninety- 
sevonth meridian of longitude and foot-hills of the Rocky mountains. Report 
of tlK) Secretary of Agriculture, pt. 3, 1893, 209 pp., 36 pU., and 6 maps. 

On tho otiHtern extension of the cretaceous rocks in Kansas and the formation of 
certain sand-hills. Trans. Kan. Acad. Sci., Vol. XIV, 1894 (published in 
IHJXJj, pp. 227 229. 

Tho rivor countlenof Kansas : Some notes on their geology and mineral resources. 
I hid., pp. 2:J() >2(50. 

Wat<T n'Rounres of a portion of the great plains. Sixteenth An. Rep. U. S. Geol. 
Surv., 180.'), part II, pp. 5.'^ -588 ; map and sections. Describes the hydro- 
graphic, geologic, and topographic features and water-bearing formations of a 
portion of wostorn Kansas and Nebraska and eastern Colorado. 

Tho gi^ology of the Fort Riley military reservation and vicinity, Kansas. U. S. 
hull. (}(H>1. Surv. No. 137, 189G, 3G pp ; map, sections and plates. 

Rislomption of the plains. Harper's Wceklj/, March 28, 1896, copied into and 
printed in tho Topoka Sf<t(e Journal ^ April 10, 1896. 
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JAMES H. CARRUTH, 
By E. H. S. Bailbt and B. B. Sxtth. 

James EL. Carruth was born in Phillipston, Mass., February 10, 1807. He 
died at Van Buren, Ark., September 14, 1896, after aa illaess of only four days. 
He was always in fair health, and till near the end of his long life was lively and 
cheerful as when 20 years younger. 

Professor Carruth was of Scotch-Irish descent. His ancestors settled in Mas- 
sachusetts about 1740. He studied at Amherst, Mass., near his home, and 
afterward went to Yale, where he took a classical course and graduated in 1832. 
At the time of his death he was one of the few of his class still living. 

He studied theology at Auburn Theological Seminary, and was given a license 
to preach in the Presbyterian church. He taught and preached for some little 
time in various towns in New York, especially Watertown and Cherry Valley. 

He was married to Jane Grant, the mother of all his children, in 18il. In 
1856 he came to Kansas and helped to make Kansas a free state. He was here 
through the troublous times of this state's history. At first he lived on a claim 
near Osawatomie, but after a few years was elected to the professorship of natu - 
ral sciences at Baker University, Baldwin. Here he served three years; then 
moved to Lawrence, where he lived for 25^ears. In the meantime he was lecturer 
on botany at Washburn College for a year or so. In 1875 his wife died. While 
in Lawrence he preached at Clinton and other places occasionally as a supply. 

A few years before his death he left Lawrence and went west, and afterward 
south. 

At an early age he developed a taste for botany, and in 1868 was elected to the 
position of state botanist, which position he held until he left the state in 1892. 
For many years he was the highest authority in the state on this subject. 

He was a constant collector of plants. He made many trips over the state, en- 
tirely at his own expense, collecting plants either for his own herbarium or to fill 
orders from colleges east. He collected up to the last year of his life, largely in 
JNew Mexico, Indian Territory, and Arkansas. In 1872 he published a catalogue 
of the plants of Kansas, in Vol. I of the Transactions of the Kansas Academy, 
with supplementary lists in succeeding volumes. In 1876 he published a '^ Cen- 
tennial Catalogue of the Plants of Kansas," embracing 1,082 species; to which 
additions were made from year to year until 1834, increasing the number of Kan- 
sas plants to 1,515 species. These additions were published in this Academy's 
Transactions. 

He was one of the organizers of the Kansas Academy of Science in 1868 ; at- 
tended its first meeting, that year, and was a constant worker in the Academy up 
to 1890. He was a vice-president of the Academy from 1875 to 1881. 

In 1893, at the annual meeting held at Emporia, he was elected to a life mem- 
bership in the Academy in token of his botanical labors for the state of Kansas. 

He did considerable work on phonetics also, and was the originator of a 
number of very interesting theories on this subject. He published a history of 
Sequoyah, or George Guess, and gave a synopsis of Sequoyah's efforts in con- 
structing an alphabet for the Cherokee nation. 

Professor Carruth, though a man of great learning, was exceedingly modest, 
and this self-depreciatory nature, while helping to win for him many warm 
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friends, to some extent prevented his obtaining position worthy of his attain- 
ments. His former pupils love and revere his memory. 

He was married a second time, in 1883, to Mrs. Mary £. Pedrick, who sur- 
vives him. She resides at Van Buren, Ark. 

He left four sons and one daughter. The funeral services were conducted hj 
Revs. A. M. Richardson and W. G. Banker, and the remains were buried in 
Oak Hill cemetery, Lawrence. 

Following is appended a list of his writings, as far as obtainable at this time: 

Catalogue of the plants seen in Kansas. Trans. Kan. Acad. Sci., Vol. 1, 1872 

(Kansas Agr. Rep., 1872, pp. 346-374); reprint, 1896, pp. 8-20. 
Report on the botany of Kansas for the year 1873. L. c. Vol. II, 1873; reprint, 

1896, pp. 74-79. 
Roport on botany, 1874. L. c, Vol. Ill, 1874 ; reprmt, 1896, pp. 122-127. 
Centennial catalogue of the plants of Kansas. L. c. Vol. V, 1876, pp. 40-o9. 
Botanical addenda. L. c, VI, 1878, pp. 40-42. 
Report of the meeting of the Kansas Academy of Science. The Kansas Monthly* 

1879, p. 185. 
Botany of Kansas. Second Bien. Rep. Kan. St. Bd. Agr., 1880, pp. 445-161. 
Indians. The Kansas Monthly, 1880, pp. 12, 13. 
The Indians — their present condition. L. c, pp. 26-28. 
Scraps of Indian history. L. c, pp. 57, 92-94, 232, 233. 
The Cherokees — a glimpse at their present condition. L. c, pp. 174, 175. 
Thoughts on philosophy. L. c, 1881, p. 141. 
Thoughts on*development. L. c, pp. 154, 155. 
Botanical addenda for 1879 and 1880. Trans. Kan. Acad. Sci., VII, 1880, pi»^=^ 

123-131. 
Additions to the catalogue of Kansas plants. Third Bien. Rep. St. Bd. Agr.^ ' 

1882, pp. 603, 604. 
Botanical addenda for 1881 and 1882. Trans. Kan. Acad. Sci., VIII, 1882, ppr^ 

32,33. 
Botanical addenda for the years 1883 and 1884. L. c, IX, 1884, pp. 142-144. 
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REPORT OF LIBRARIAN. 

Submitted January 2, 1897. 

I have the honor of presenting the following report: The number of books 
and x>amphlet8 received during the past two years was 1,005, a slight falling off 
from the previous two years in number ; but, taken all together, a slight increase 
in value, partly from the reception of exchanges from scientific institutions which 
exchange ordinarily their publications only with the most prominent scientific 
societies and principal libraries. Among these societies may be named the Bel- 
gian Society of Geology and Paleontology, the Finnish Scientific Society, Society 
for the Fauna and Flora of Finland, the Mathematical Society of Kazan, and the 
Imperial Academy of Sciences of St. Petersburg. The publications of all these 
societies are voluminous, beautiful in typography, profuse and accurate in illus- 
tration, and compare favorably with the best American publications. 

The number of bound books was 213, which is nearly the same as received 
daring the previous two years. 

The number of letters written during the past two years was 1,674, of which 
about three-fifths were written during the past year. This does not include 
mimeograph circular letters, of which there have been hundreds prepared and 
sent out. The first three volumes of the Academy Transactions have been re- 
printed at the expense of the Academy. Five hundred copies were printed. 
Fourteen copies have been sold to members at 50 cents each. Nearly 100 copies 
have been sent to exchanges which were entitled to them, leaving nearly 400 
copies on hand. Members who have paid their dues to the Academy think they 
are entitled to copies of these three volumes without further payment. Your li- 
brarian has refused such requests. The disposal of the remaining copies is re- 
spectfully referred to the Academy. I await instructions. I have the pleasure 
to state that the binding of 500 volumes of unbound exchanges has been ordered 
by the State Executive Council. Two hundred of them are already bound, and 
300 more are in the state printer's hands. I submit herewith a list. The use of 
the library by members of the Academy outside the city has been greatly in- 
creased during the past year. Nearly 150 volumes have been taken out. 

The appropriation made for the Academy by the state legislature has 
greatly increased the working ability of your librarian. Attention can be given 
more promptly to correspondence. 

A list of accessions to the library during the past two years is also submitted. 

B. B. Smyth, Librarian, 
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ACCESSIONS TO THE LIBRAEY 

FROM JANUARY 1. 1895, TO DECEMBER SI, 18B8. 
BT B. B. SMYTH, LIBRABIAH. 

Dimeasions of books when give a are in centimetres, breadth and length, 
when not given are usually octavo, or about 14-15 z 20-23 centimetres. 



AMERICA iUNITBD STATES). 

ALABAMA. 

VjiiiVKaBm,— Oeologieal Burveu of AUMbama, Bua^ne A, Smith, F^ D„ State CteUogiit: 
Iron Making in Alabama, by William Battle Phillipa, 164 pp. 

CALIFORNIA. 

Berkrlst.— Univertity of CcUifornia: Annual Report Secretary Board of BecentB for the year 
ending June SO, 1885, 285 pp. 

Bulletin of the Department of Geology, Andrew C. Lawson, Editor. Vol. I. On Lawson- 
ite, a new rock-forming mineral, pp. 901-312; pL xvii, 1 fig. Critical periods in thb history 
of the earth, by Joseph LeConte, pp. 313-336; 1 fig. On Malignite, a basic platonic ortho> 
dase rock in the Coutchiching schists of Poohbah lake, by Andrew C. Lawsoo, pp. 3S7-3S2; 
pL xviu ; 2 figs. Slgmogomphius LeContei, a castoroid rodent from the Pliocene, by John 
C. Merriam, pp. 383-370 ; 2 figs. The Great Valley of California : A Criticism of the theory 
of Isostasy, by F. Leslie Ransome, pp. 871-428. 

Vol. II. The Geology of Point Sal, by Harold W. Fairbanks, pp. 1-02; plL l, n ; figs. 1-7. 
On Some Pliocene Ostracoda, by Frederick Chapman, pp. 93-100; pL ni. Note on two Ter- 
tiary faunas from the rocks of Vancouver Island, by J. C. Merriam, pp. 101-108. 

Register of the UniTersity of California for 1895-6. 289 pp. 

Lo8 Anqelbs.— X A, Mank, Author: The Climate of Southern California. Reprint from CaU- 
fomia Medical JoumaL Dec., 1898. 8 pp. ; 4 illustrations. 



Palo Alto.— Leland Stanford Junior University: Contributions to Hopkins Seaside Labora- 
tory. New Mallophaga, by Vernon L. Kellogg, pp. 31-168; pU. 2-15; flgs. 1-4. 
Anhley^ Oeorge HalU Author: The Neocene stratigraphy of the Santa Cms Mountains, by 
George Hall Ashley. Leland Stanford UniTersity publications, pp. 27^-387 ; plL xxn-xxv. 
Kellogg t Vernon L.^ Author: New Mallophaga, I, by Vernon L. Kellogg, Proc Calif. Acad. 
ScL, VI, pp. 31-188: pU. xii-xv; 4 flgs. 

The California Phryganidian, by Vernon L. Kellogg and J. Jack, Proc Calif. Acad. Sd^ 
VI, pp. 562-570; pi. LVI. 
New Mallophaga, II, by Vernon L. Kellogg, Proc. Calif. Acad. ScL, VI, jfip, 431-&I8. 

Sacramento.— Cafi/ornia Stale. Mining Bureau, J. J. Crawford, Stale MinereOogist: No. 6. 
California Qold Mill Practices, by Edward B. Preston, pp. 1-85; 50 figs. 

No. 7. Chart, 60 x 90 cm., showing by counties the mineral products of California for 1894, 
by Charles G. Yale. 

No. 8. Chart. 60x90 cm., showing by counties the mineral products of California for 
1885, by Charles G. Yale. 

No. 9. On mine drainage, pumps, etc., by Hans C. Behr, 210 pp. ; 206 flgs. 

No. 10. A Bibliography relating to the geology, paleontology, and mineral resources of 
California, by Anthony W. Vogdes, 121 pp. 

San Frascirc }.— California Academy of Sciences: Proceedings, Second Seriee, VoL V, 1895, 
1048 pp.. 104 pll. On Tarious stages of development of Spermatobium, by GustaT Eisen, 
pp. l-'.Si; 1 pi. Marine shells of Lower California collected in 1891-*92, pp. 34-48. Bibliog- 
raphy of Paleozoic Crustacea, by Anthony W. Vogdes, pp. 53-76. Herpetology of Lower 
California, by John Van Denbnrgh, pp. 77-162; pll. rv-xiv. California Water Birds, by L. 
M. Loomis, pp. 177-224. Coleoptera of Baja California, by G«orge H. Horn, pp. 225-259; 
pi. XX. Hymenoptera from Lower California, by Wm. J. Fox, pp. 280-272; pi. xxi. Neo- 
cene Stratif^raphy of the Santa Cruz Mountains, by George Hall Ashley, pp. 273-367; pL 
xxii-xxv. Fishes of Sinaloa, by David Starr Jordan, and others, pp. 377-514 ; pIL ZZYI-LV. 
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CoDtribatioiis to Western Botany. No. VII, by Maroos A. Jones, pp. 611-732. Explorations 
in Cape Region of Baja California in 1894, by Oastav Eisen, pp. 733-775 ; pU. lxxii-i.xxv. 
The Fishes of Poget Sound, by David Starr Jordan and Edwin Chapman Starks, pp. 785- 
855; pU. LXXYi-ciY. Mexican Formicidae, by Theo. Pergande, pp. 858-886. Biological 
Stadias on figs, oapriflgs, and capriflcation, by Gustav Elsen, pp. 897-1003. 

COLORADO. 

<?OLOBAi>o BnaoKQa.— Colorado College: The Permian System in Kansas, by F. W. Cragin, Col- 
orado College 8lnii8fl, Vol. VI, pp. 1-48. The Platte series, or Upper Cretaceous of the 
Plains, by F. W. Cragin, pp. i9-tt. Preliminary notice of three late Neocene terrenes in 
Kansas, by F. W. Cragin, pp.B2-M. 

A new Cretaceous genus of Clypaasterid^, by T. W. Cragin, American (Geologist, Vol. 
XV, pp. 90-91. 

DmnvitM.— Colorado Seientijte Society: The sampling and measurement of the ore bodies ia 
mine examinations, by Edmund B. Kirby, 25 pp. ; 1 pL 

Vein Structure in the Enterprise mine, by T. A. Richard, 8 pp. ; 7 colored platM. 

The Recent history and present status of chemistry, by Chas. S. Palmer, 15 pp. 

The Costilla Meteorite, by R. C. Hills, 2 pp. ; 1 pi. 

The Determination of bismuth in refined lead and in lead Bullion, by L. G. Eakins, 9 pp. 

Notes on the precipitation of the precious metals from cyanide solution by means of 
sine ; the non-existence of cyanide of zinc, in alkaline solutions, by Nicholas Anderson, 
4 pp. 

Occurrence of Tellurium in oxidized form, associated with gold, by Richard Pearce, 
4 pp. 

Volcanic rocks of Alum Hill, Boulder county, Colo., by C. Inring Andrews, 8 pp. 

Notes on the occurrence of uraninite in Colorado, by Richard Pearce, 3 pp. ; 1 fig. 

Dike on the Columbia Tein in Ward district, Boulder county, Colo., by Cbas. Skeele 
Palmer, 6 pp. ; 1 fig. 

Concretions of chalcedony and opal in obsidian and rhyolite in Colorado and peculiar 
geological formations at the headwaters of the Rio Grande, Colo., by Horace B. Patton, 
8 pp. ; 9 half -tone cuts. 

Nickel and nickel deposits near Riddle's, Oregon, by W. T. Austin, 27 pp. ; 1 pi. ; 9 figs. 

The technical determination of iron, by L. J. W. Jones, 14 pp. 

On Pearcite, snlpharsenite of silver, and on the crystallization of polybasite, by S. L. 
Penfleld, 15 pp. ; 4 figs. 

The San Miguel formation, igneous rocks of the Telluride district, Colorado, by Whit- 
man CrcMS, 18 pp. 

Notes on the occurrence of a rich silver and gold mineral containing tellurium, in the 
GriflSth lode, near Georgetown, Clear Creek county, Colorado, by Richard Pearce, 4 pp. 

An Automatic water-recording gauge, by Ernest Le Neve Foster, 3 pp. ; 1 pi. 

CONNECTICUT. 

Hbbidbm.— Meriden Scientific Asiociation : Transactions of the Meriden Scientific Association, 
VoL V, 1893. Address by the president, J. T. Pettee, " Events of the Year," 52 pp. 

DISTRICT OF COLUMBIA. 

VfABnmaTOV,— Biological Society 0/ Washington: Proceedings, Vol. X, 1896, 193 pp.; 10 plL; 
28 figs. Review of weasels of eastern North America, by Outram Bangs, pp. 1-23 ; 3 pll. 
Fourth list of additions to the flora of Washington, D. C, by Theo. Holm, pp. 29-43. Re- 
vision of the lemmings of the genus Synaptomys with description of a new species, by 
Dr. C. Hart Merriara, pp. 55-64 ; 5 figs. Preliminary synopsis of the American bears, by C. 
Hart Merriam, pp. 65-83 ; 3 pll. ; 12 figs. Purplo-flowered stemless violets of the Atlantic 
coast, by Chas. Louis Pollard, pp. 85-92. The Central American Thyroptera, Gerritt S. 
Miller, jr., pp. 109-112; 1 pi. ; 4 figs. A new fir from Arizona, Abies arizonica, by C. Hart 
Merriam, pp. 115-118; 2 figs. Some new mammals from the Indian territory and Missouri, 
by Outram Bangs, pp. 135-138. Skunks of genus Mephitis of eastern North America, by 
Outram Bangs, pp. 139-142. A review of the squirrels of eastern North America, by Outram 
Bangs, pp. 145-166 ; 3 pll. ; 4 figs. 

Fewke*, J, Walter, Author: The god "D" in the Codex Cortesianus, pp. 205-222; 1 pi. 

The Oraibi flute altar, pp. 1-18 ; 2 pll. 

The Palulukonti from Journal of American Folk-Lore, pp. 1-14 ; 2 pll. A Central Amer- 
ican ceremony which suggests the snake dance of Tusayan villages, from Am. Anthropol- 
ogist, July, 1893, pp. 285-306 ; 4 pll. 
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Oreene, Edward Lee, Catholic Uftiveraitu* Author: Pittonia, a series of botanieal papev 
by Edward Lee Greene. Vol. II, Teratological notes, pp. 261-282, 299-300. Dr. Kontniiii 
his reviewers, pp. 2dS-281. The Berlin Protest, pp. 283-287. Studies in Compoeitn, II, pp. 
287-290. Miscellaneous notes, by Marshall A. Howe, pp. 291-299. Diagnoses of two new 
genera, pp. 301-906. 

VoL III. Nomenolatnre of the fuller's teasel, 9 pp. Proposed new genus of Cmcifene, 
pp. 10-12. New genus of Polemoniaoee, pp. 13-28. Some Mexican Eupatoriaces, pp* 
81-32. Critical notes on certain violets, pp. 33-42. Studies on the Compositop, III, ppi. 
43-^ Economic botany of S. £. Alaska, by W. J. (lorman, pp. 6&-S3. New or noteworthy 
species, XVI, pp. 86-90. 

Chas. W, Smileut Publinher: The American Monthly Microscopical Journal, containing 
contributions to biology. Vol. XVI, 1895, 407 pp. ; 30 illustrations. Microscopical life 
in the Phipps conservator}' tanks, Allegheny, by James F. Logan, pp. 1-9; 1 fig. The 
*' oyster epidemic'* of typhoid at Wesleyan, by Prof. H. W. Conn, pp. 9-20. The Rhiz- 
ocarps, by Arthur M. Edwards, pp. 24-27 ; 2 figs. Improved method of collecting aquatic 
micro-organisms, by R. H. Ward, pp. 33-41. Diatoms of the Connecticut shore, by Wm. A 
Terry, pp. 41-47, 269-276. Mold and other growths found in the seed cavity of apples, by 
L. M. Mooers, pp. 49-54. An artificial Key to Lichens, by L. A. Willson, pp. 65-80. Classifi- 
cation of the Radiolaria : Key to the species of Barbados, Fred'k B. Carter, pp. 81-95, 206- 
213. Antheridia of a Moss, by R. H. Ward, pp. 97-100 ; 1 portrait ; 1 fig. The enteron of the 
Cayuga lake lamprey, Agnes M. Claypole, pp. 101-105. Pretuberculosis, by Ephraim Cut- 
ter, pp. 129-140. Diatom growths in surface waters, by George C. Whipple, pp. 140-145. 
Bacteriosis of rutabaga, by L. H. Pammel, pp. 145-151 ; 6 figs. An improved method for the 
microscopic investigation of crystals, by A. £. Tutton, pp. 161-172. Microscopical Tech- 
nique Applied to Histology, from the French of Rene Boneval, pp. 197-203, 213-239, 261-268, 
337-342. Processes of life revealed by the microscope, by Simon Henry Gage, pp. 292-311. 
The microscope in diagnosis and prognosis, by C. H. Evans, pp. 311-320. On the radiolar- 
ian deposits of the states of Alabama and Mississippi, by K. M. Cunningham, pp. 329-337. 
New points in photo-micrography and photo-micrographic cameras, by W. H. Walmsley, 

pp. 369-378; 3 figs. Sponges considered microscopically, by Arthur M. Edwards, pp. 37th 
381. 

Vol. XVU, 1896, 444 pp. ; 43 ill. Classification of the Radiolaria : Key to the species of 
Barbados, by Fred'k B. Carter, pp. 19-35. Radiolaria: Now species and genera from Bar- 
bados, by Fied'k B. Carter, pp. 2.5-26, 57-58, 96-97, 98. 163-164, 241-242 ; 6 figs. Fossil marine 
Bacillariaceae on Long Island, N. Y., by Arthur M. Edwards, pp. 52-57. Radiolaria: New 
species and genera from Barbados, by Harry J. Sutton, pp. 5^-60, 61-62, 138-139, 161-162 ; 6 
figs. Symbiosis; or partnerships in plant life, by Professor Weiss, pp. 73-88; 1 pL Bacte- 
riological results from mechanical filtration, by Gardner T. Swartz, pp. 89-96. Cocaine in 
the study of pond-life, by H. N. Conser, pp. 95-96. The development of photomicrographic 
negatives, by Dr. W. C. Borden, pp. 113-130 ; 1 pi. The nature and manufacture of bacte- 
rial products, by E. M. Houghton, pp. 155-161 ; 1 fig. Practical photomicrography, by W. C. 
Borden, pp. 193-208; 7 figs. Influenza in infants and children, by L. Fischer, pp. 209-215; 1 
fig. Studies in elementary biology, by Henry L. Osbom, pp. 261-283. Development of the 
free-swimming Medusae of Obelia commissuralis, by George W. Norton, pp. 291-296 ; 1 pi. ; 1 
fig. The San Jose scale, by Chrj-santhemum, pp. 323-330; 8 figs. American blood test for 
cattle tuberculosis, by Ephraim Cutter, pp, 331-346. Element of the anatomy of the lower 
vertebrates, by Henry Leslie Osborn, pp. 409-425. 

United States Committion of Finheries^ Mar»hall McDonald^ Commisaioner : Report on 
ichthyological investigation of western Minnesota and eastern North Dakota, by Albert J. 
Woolman, pp. 343-373; 1 map. 

U. S, Department of Agriculture, J. Sterling Morton, Secretary: Year-book of the Depart- 
ment for 1895, 656 pp. ; 10 pll. ; 134 figs. Report of the Secretary, J. Sterling Morton, pp. 9- 
68. Soil ferments important in agriculture, by H. W. Wiley, pp. 69-102; figs. 1 and 2. 
Origin, value and reclamation of alkali lands, by E. W. Hilgard, pp. 103-122; pi. n; figs. 
3-7. Reasons for cultivating the soil, by Milton Whitney, pp. 123-130. Humus in its rela- 
tion to soil fertility, by Harry Snyder, pp. 131-142. Frosts and freezes affecting cultivated 
plants, by B. T. Galloway, pp. 143-158; figs. 8-15. The two freezes of 1894-'95 in Florida, 
and what they teach, by Herbert J. Webber, pp. 15^^174 ; pi. iii ; figs. 16-22. Testing seeds 
at homo, by A. J. Pieters, pp. 175-184 : figs. 23-25. Oil-producing seeds, by Gilbert H. Hicks, 
pp. 185-204 ; figs. 26-38. Some additions to our vegetable dietary, by Frederick V. Coville, 
pp. 205-214 ; figs. 37-45. Hemp culture, by Chas. Richards Dodge, pp. 21S-222. IrrigaUon 
for the garden and greenhouse, by L. R. Taft, pp. 2:i3-246; figs. 49-52. The health of plants 
in greenhouses, by B. T. Galloway, pp. 247-2.56; figi. 53-56. Pruning and care of wounds in 
woody plants, by Albert F. Woods, pp. 257-268: figs. 57-61. The pineapple indastir in the 
— United States, by Herbert J. Webber, pp. 269-282; pi. iv; figs. 62-67. Small-tmit eultora 
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Howard. pp,»Sl-3Hl; Qns. tM-ftJ. The principal iutect enemies (if the srape. by C. L. UaNV 
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t pp. 187-403;. A pionwr in asricDlturat science, by W.F. Cutter, pp. IBJ-nOZ: fi«. US, OtM 
putment of Agriculture at AtlanM ExpositlDO, by Robert S. Walt, pp. X3-!tU; pll. vnt-xS 
ng. 121). Appendix, pp. &2)-8ia: tigs. 1M}-1»1. ■ 

■,S. Depnnmrnt of A-jrieulturir—Rurriia 0/ ^nlmnt rndutlru. D. E. Salmon. Chief .- RtU 
ports of IBBJ and IBM. Tenth and Eleventh Aunaal Reports ot the Bantau ot Animal Itt^ 
dnslry, D. S. Etnimon. Chief, 128 pp. 9 

Bullotias; No. lU. CorostAlk Disease and Rabies in Cnltie. by Veranus A. Moore aii^| 
K. A. de Sch»einit«. under the direction of Dr. I>. E. Salmon, Chief. 112 pp. ■ 

No. 11. Statistics of the Dairy, by Henry E. Alton!, M pp. ^ 

No. 13. Tnbercnlo^is InTostigatloni: The grovch of tlie tnberoniosla baeiiias apou aoid ' 
media, by B. A. de Schweiniti and Marion Dorset, pp. I-ID; 2 pll. Further eiperlmente 
with an attenuated tuiwroulosis baeijltu. by G. A, do Schwelnlti sad E, C. Schroeder, pp, 
12-11. Tbe effect of tuberculin Injections upon ihn milk of healthy and diseased cows, by 
£. A. de ScbwelnilB. pp. lA-27 ; T pll. 
No. II. Dairying io Calilornia, by Prof. C. J. Wiekson. 31 pp.; 1 map. I 

ClrmilarB: No.8. Progrcssof Southern Agrioultnrq, by Dr. Cbariea W.D«hney,Jr.. 12pp,« 
No. 4. ViTisection in tbe District of Columbia, by Cbarles W. Dabney, 8 pp. ■ 

No, 5. J'he Direct Transmission of Infections Entero- Hepatitis in Tarkeyi, by Yeraniit ^ 
A. Uoore, 6 pp. ' 

No. 10. List of Uie Stiau Dairy Commisaionen and Associations for Dairymen la tbt 
Dnited States and Canada tor 18M, 6 pp. 
No. 11. Bow to Select Qood Cheese, 12 pp. 
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I15-Z2. Report of the DiflsioQ of Ornithology and Mammalogy, pp. 23-26. Report of 
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UB-IOB. Report of tbe Pomologist. pp. 10»-1J1. Report ot tbe Director of the OT ~~ 
veriaaat Stations, pp. 123-114, Report of the Chief ot Diru^lon of Agricultural Soil*. pp.fl 
Z3e-Z42. Report ot tbe Chief of the Weather Burean. pp. ZtS-SW. 
Report of the Secretary of Agrlcultare tor IS91, 60 pp. 
Report ot the Secretary of Agrlaultnie for I3U. it pp. 
Report of the 3nct«tary ot Agriculture for 1899. SI pp. 
'. a. Department ufAgrleullure. Dlvi-ion of JtarieuUvTal Haitt. MUloa WhUneg. CMtf9t 
DlHtton: Texture of some imporWnt soU toriORtlaDS, 23 pp. ; 39 pll. 
'. a. Departmtnl of Affrieutturr. DtvUlon o/ AgroiColopu. F- l/amtDit-Seribner, ChU/^M 
DlvlHon: 
tmaeODf. No. 2. Fo4d<-r nod Forage Plsats excluHlve ot grasses, by Jared ». Bml 
Hpp.:Uflgs. No. 3. D»<fui anil Ornainaatal OrasMS, by P. Lamsoo-Scrlboer, IlVpp.; 
WflCs. 

kCiroQlan: No. 3. Salt-bashes, by Jared G. Smitli, 4 pp.: » HgB. No. 4. Renewing of J 
wnn-ont native prairie pasturea, by Thomae A. WUllams, 4 pp. ; 4 Sgs. No, 12. Check-IM J 
of anlmalpBrasltesof turkeys, 3 pp. No. m Cbeok-list ol animal parasite* ol ducks, 
AlfaartHaasaU.Spp. 
'. B, Drparlmrnl of Aarlcafufe — Illolilon oy Botanu. FreAeriek V. Covltte. Bolaniit! 
CiroDlars: 2-b. Nut Grass, by L, H. Dewey. Assistant Botanist, 1 |ip. R-b. Tile Roaalaij 
Tfaiatle. by L. H. Dew(<y, t» pp. ; 3 tlg^. No. 0. Standards of the Purity and VliaUty of A, 
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cultural Seeds, by Gilbert H. Hicks, 4 pp. No. 7. Tumblin^r Mustard, by Lyster 'B. 
Dewey, 8 pp. ; 3 figs. No. 8. Crimson Clover Balls, by Frederick V. CoTille, 4 pp. : S figs. 

Contributions from the United States National Herbarium, Vol. I, No. 9, issued Ja.na.- 
ary 31, 1805. Report on a collection of plants made in the states of Sonora and Colioa^< 
Mexico, by Dr. Edward Palmer, in the years 1800 and 1891, by J. N. Row, pp. 293-446; pM^ 
xxiv-xxxv, with frontispiece ; figs 1-10. 

Vol. III. No. 3, issued September 14, 1895. Flora of the Sand-hills of Nebraska, by P. ^^ 
Rydberg, pp. 133-203; pi. i (map) : pi. ii, Cardaun plaUenti* Rydb. 

No. 4, issued November 23, 1896. Report on a collection of plants made by J. H. Saod""^ 
berg and assistants in Northern Idaho, in the year 1892, by John M. Holzinger, pp. SB-^ 
288: pi. Ill, Cardamine namib^rqii Hols. ; pi. iv, Vlolds orbieulata Geyer. 

No. 5, issued December 14, 1895. Report on Mexican Umbellifene, mostly from the state 
of Oaxaca, recently collected by C. G. Pringle and E. W. Nelson, by John M. Coulter and 
J. N. Rose, pp. 289-310; pll. v-x. Descriptions of plants, mostly new, from Mexico and the 
United States, by J. N. Rose, pp. 311-324 ; pll. xi-xvi. 

No. 6, issued January 15, 1896. Botany of Yakutat Bay, Alaska, by Frederick Vernon 
CoTille, with a field report by Frederick Funston, pp. 325-354. 

No. 7, issued April 1, 1896. Preliminary revision of the North American species of 
Echinocactus. Cereus, and Opuutia, by John M. ('oulter, pp. 355-462. 

No. 8, issued June 13, 1896. Flora of the Black Hills of Soutii Dakota, by P. A. Rydberg, 
pp. 463-536; pll. xvii-xx. 

No. 9, issued August 5, 1896. I. Flora of Southwestern Kansas. Report on a collection 
of plants made by C. H. Thompson in 1898, by A. S. Hitchcock, pp. 537-558. II. Crepis 
occidentalis and its allies, by Frederick V. Coville, pp. 559-566 ; pll. xxi-xxvi. III. Plants 
from the Big Horn Mountains of Wyoming, by J. N. Roee, pp. 567-574; pi. xvii. IV. Lei- 
bergia, a new genus of Umbellifene from the Columbia River region, by John M. Coulter 
and J. N. Rose, pp. 575-576; pi. xxviii. V. Roseantlius, a new genus of Cucurbitaceae 
from Acapulco, Mexico, by Alfred Cogniaux, Verviers, Belgium, pp. 577-578; pi. xxvni. 

(^ <S^. Department of Agriculture — DivUion of Ch^mistrft^ Harvey W, Wilej/t Chemist: 
Bulletins : No. 96. Experiments with sugar beets in 1892, by Harvey W. Wiley, 74 pp. No. 
48. Zinc in Evaporated Apples, by Harvey W. Wiley, 38 pp. 

U. S. Department of Agriculture — Division of Entomology ^ L. O, Howard^ Entomologist, 
Bulletins : No. 15. The Icerya or Fluted Scale, otherwise known as the Cottony Cushion- 
Scale. ( Reprint of some recent articles by the Entomologist and of a report from tlie 
Agricultural Experiment Station, University of California ) , 40 pp. No. 17. The Chinch-bug, 
by L. O. Howard, 48 pp. ; 7 figs. No. 3, new series. The San Jose scale, by L. O. Howard 
and C. L. Marlatt, 80 pp. ; frontispiece ; 8 figs. 

Circulars: No. 15, second series. General work against insects which defoliate shade 
trees in cities and towns, by L. O. Howard, 4 pp. No. 14. The Mexican cotton-boU weevil, 
by L. O. Howard, 8 pp. 

Technical Series No. 1. Revision of the AphellninaB of North America, by L. O. Howard, 
44 pp. ; 14 figs. No. 2. The grass and grain joint-worm flies and their allies, by L. O. How- 
ard, 24 pp. ; 10 figs. No. 3. Revision of the Nematinie of North America, by C. L. Marlatt, 
136 pp. ; frontispiece ; 9 figs. 

U. S. Drpartment of Agriculture— Office of Experiment Stations^ A. C, True, Dire^or: 
Bulletin So. 27, Organization Lists of the Agricultural Experiment Stations and Institu- 
tions, with courses of agriculture in the United States, January, 1896, 93 pp. 

No. 'M. Dietary Studies at the University of Missouri in 1895, by H. B. Gibscm, S. Calvert, 
and D. W. May, with comments by W. 0. Atwater and Chas. D. Woods, 24 pp. 

No. '.a. The Cotton Plant: Its history, botany, chemistry, culture, enemies, and uses, 
with an introduction by Chas. W. Dabney, jr.. Assistant Secretary of Agriculture, 1896, 
433 pp. ; 2 pll. ; 32 figs. 

Experiment Station Record. Vol. VI, 1895, No. 7, pp. 585-678. VoL VII, 1896, Noe. 5, 12, 
pp. 343-1U92. (^ntaios original articles and extracts from scientific publications on 
botany, agricultural engineering, chemistry, diseases of plants, entomology, forestry, etc 
Vol. VIII, Nos. 1 and 2, 1896, pp. 1-176. 

L^. S. Department of Agriculture— Fiber Investigations^ Charles Richards Dndge, Special 
Agent in Charge: Report No. 6. A report on the uncultivated bast fibers of the United 
States, including the history of previous experiments with the plants or fibers, and brief 
statements relating to the allied species that are produced commercially in the old world, 
by C. R. Dodge, 54 pp. ; 5 pll. 

U. 8. Department of Agriculture— Forestry Division^ B, E. Fernou\ Chief: Arbor Day: 
Its history and observance, by N. H. Egleston, 80 pp. ; 27 fligs. 
Bulletins : No. 12. Economical designing of timber trestle bridges, by A. L. Johnaon, 
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pleos, and S pll ; 3 flgi. 

North Aiaerieaa Fsuaa. No. tt. Jsnnnry 3. 1899. Udniwrnplilc revision ot the poeLet 
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«rad plates. 
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•IgiF. by Walter T. Swlogle, 37 pp. 
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pieTent attacks ot fungi, by Walter H. Etbos, 22 pp. 

No, 11. Legal enaolments for the restriction ot plant diseases. A compilation of l)ie 
lioi ot the United States anil Canada, by Irwin P. Smith, i5 pp. 

Pannor's Bulletin No. 31. Potato culture, by J. K. Dnggar, 2t pp, : 2 Bga. No. 36. Cot- 
ton teed and its prodncti, prepared in the office of experiment stations. 1( pp, 

Joomalof Uycology. by B.T.Galloway, Chief of the DUiBlun. Vol. VI. No. 3. Janu- 
ary. ISBl, pp. l«-tda: pIL IV-VI : Aks l-tt, and 1. 2. and 3. 
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Bnlletin No. 12. Report on tbe condensation at atmoapbaric moisture, by Carl BaruK, 
tot pp. : 1 pll. : 27 Oks. 
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Weather SerTloos, co-opern'inir witli the Bureou of the United States Department of 
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^ MI-2S!; 8 charts. Augost. pp. lSASU:i charts. September, pp. 3SS-M4; 6 charti. 
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Weather Bureau, by C. F. Manrin, pp. 15&-166 ; 3 charts. Roentgea rays and oloady oonden- 
sation, pp. 167-163. June, pp. 191-228 ; 6 charts. Kite Experiments at the United Statei 
Weather Bureau, by C. F. Marrin, pp. 199-203. July. 1896, pp. 229-280; 8 charts. Kite ex- 
periments at the Weather Bureau, by C. F. Manrin, pp. 233-255 ; 4 charts. Angast, pp. 281- 
314; 4 charts. Experiments with kites at San Francisco, Cal., by W. H. Harmon, pp. 
288-289. September, pp. 815-358 ; 6 charts. 

Report of the Chief of the Weather Bureau for 1895, from the report of the Secretary of 
Agriculture, by Willis L. Moore, pp. 65-96. 

United States Department of the Interior— U, 8. Geological Survey ^ Cha», D. WaUsott^ Di- 
rector: Fourteenth Annual Report, 1892-93. Parti — Report of the director, iq>. 1-1(M. 
Administrative reports, pp. 167-322; 1 pi. Topographic progress map, in pocket. 

Part II —Accompanying papers. Potable waters of eastern United States, by W J 
McQee,^p. 5-48; figs. 1-5. Natural mineral waters of the United States, by A. C. Peale, 
pp. 49-88 ; pll. Ill and iv in pocket. Results of stream measurements, by F. H. Newell, pp. 
89-156; pll. V and vi; figs. 6-24. The laccolitic mountain groups of Colorado, Utah, and 
Arizona, by Whitman Cross, pp. 157-242 ; pll. vii-xvi ; figs. 25-13. The gold-silTer Teins of 
Ophir, California, by Waldmar Lindgren, pp., 249-284; pll. xvii and zviu. Geology of 
the Catoctin belt, by Arthur Keith, pp. 285-396; pll. xix-xxxix; fig. 44. Tertiary reToln- 
tion in the topography of the Pacific coast, by J. S. Diller, pp. 397-434 ; plL XL-XLvn ; flgt. 
45-48. The rocks of the Sierra Nevada, by W. H. Turner, pp. 435-496; pll. XLvm-Lix; 
figs. 49-51. Pre-Cambrian igneous rocks of the Unkar terrene, Orand Canon of the Col- 
orado, Arizona, by Charles D. Walcott ; with notes on the petrographic character of the 
lavas, by Joseph Paxson Iddings, pp. 497-624 ; pU. lx-lxv ; figs. 52 and 53. On the stroc- 
tures of the ridge between the Taconic and Green mountain ranges in Vermont, by T. 
Nelson Dale, pp. 525-550 ; pll. lxvi-lxz ; figs 54-64. The structure of Monument mountain 
in Great Barrington, Massachusetts, by T. Nelson Dale, pp. 551-566; pll. lzxi and Lxxii; 
figs. 65-72; The Potomac and Roaring Creek coal fields in West Virginia, by Joseph D. 
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figs. Principles of North American pre-Cambrian geology, by Charles Richard Van Hise; 
with an appendix on flow and fracture of rocks as related to structure, by Leander Miller 
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by Charles Kirchbo£F, pp. 378-388. Manganese, by Joseph D. Weeks, pp. 389-457. The pro* 
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TarlotOQ H. Boao gml Barton A. B«aa, pp. S31 aad S3Z; a«. I. 

flounden. by Bartdn A. Bean, pp, 633-936; Sgi. 1-^ ErDptiTp rockt from Monlaoa. b; 

OwrgeP. Merrill, pp. (I37-e;t; flg?. l-IO. Deep water moll uiJik snri brachiopod*. bj Wm. 

R. DalLpp. ffra-733; ptl. ixiii-xiin: 2 fi«i. 

Vol. IVIII. im. 818 pp., 3i pi.. SI flits. DiasDodsot new molliigks trom Uia mrrej or tin 
Moiicaa booodary, by W. H. Dall, pp. 1-0. Diasnoeb ot new mollusk* from t^ wenooail 
or America, br W. H. Dall, pp. 1-Wi Dia^mtwia of new tertiary rosila trom the toaXhero 
Cnitsil SMtos, bi W. B. Dnll. pp. Zl-M. Two naw dlplopod Mrriapoda of cbe aeoni 
OtjdMtBa*. a new geana ot Diplopoda from Surinam, by O. F. Cook. pp. S3-M; 1 pL On 
Oeophilns atlPDuataji Say, of tbo clasi Cbilopoda. by O. F. Cook, pp. W-C An arranire- 
meat of tbe Oeopbilidit, a famll; »[ Cbilopoda. by O. F. Cook. pp. 08-75. East Afriesn 
Diplopoda ol tbeauburder PolydeBinia.coUBeted hi WilliniD AstorCbanler. by O. T. Cook, 
pp. tll-112: S pU. Eaal African Odooata coUeated by Dr. W. L. Abbott, by PbUip P. Cal- 
Tert, pp. IZI-IU; IK Ogf. Syneatogaathona flabaa and their nomenetatnre. by Tbeodon 
QUI, pp. 197-178. Lbt of the Lepidoptera eoUecled in Somali-land, eart ot Africa, by Wm. 
A*tot Cbanler and Lieutenant ron Hoehnel. from Aldabrs. Setchellfla. and other eutmi 
African lilanda, and in Kashmir, by Dr. Vt. L. Abbott and Vl. L. Holland, pp. 239-319. Ac 
h-stoa and osbestitorm mineraU. bj OtotKo P. Merrill, pp. ■CSl-JSO. ClaicIBiiataon and 
RBOKmpbical distribntion of the pearly freah-watsr mnneli. by Cbarlaa Ia. Simpcon, pp. 
2»S-alU: I pi. (map). Berision ol North American Empidif-a family of two-win)nl io- 
«ots, by D. W. Coqaillctt. pp. 917-MO. The tcenui CaUloecter, t)j Harr J. Kathbnn. pp. 
31B-37A: 17 pll. Catalogue of a collection ot binla made by Dr. W. L. Abbott In Kaahmir. 
Balliatan and Lddak; with notes on aome of tbe speciea, and a description ot I new 
species of Cyanecula. by Charles W. Biebmoud. pp. Itl-WS. Birds toUeoted by Charlea W. 
Abbott in the Seyobelles, Amirantss, Gtoriosa, Asmmption. Aldabta, and adlaeeot islands. 
with notes on habits, elc.. by the collector, by Robert Bidgway, pp. tW-ftM. Catalottae of 
a collection of birds made by W. L. Abbott In eastern Turkeetan, tbe Tblaa-shan monu 
tatna, and Tagdnmbash Pamir. ceoCral Asia, with notes on sume of the speciee. by Charles 
W. Bichmond, pp. MS-MI. Amorioan Molytid beetles, by the late William Eicbhoff, 
pp. SB-81U. Fossil jelly Balies from the middle Cambrian lerrane, by Charles D. 
Walcotl, pp.ail-«l4: Z pll. An annotated lut of birds obserred on the Island ot HarRariU. 
and at Quanta and LaRasyra, Vouetaela. by Wirt Bobiaeou, with critical notes and 
descriptions o( new apeoies, by Chsries W. Bichmond. pp. HIMSS: I pl.i 1 Ag. tusl 
ot Coleoptera coUecCed on the Tana riier and on the Jombene rsnge. East Africa, by 
Wm. Astor Chauler and Lt. LndwLg ton Hoehnel, with description of new tcenera and 
species, by Martin L. LioeU. pp.Btn-TlS. New speciefi ol North American Coleoptera of the 
family Scarabeidw, by Martin L. Linell, pp. 7Z1-73I. List ot LepidopCera collected in eui- 
em Africa, IfM. by Wm. Astor Chaolar aod Lt. Ludwig •□□ Hoefanel. fay W, J. UoUaud, pp. . 
7tl-TB7. 

BeportotUie nulled States Natjonal Mnsenm.tor the year ending Jnue aO. IHOe. Ilii-t 
794 pp.: 187 pll: IlSOss. Boaad in blaek cloth. Part I. Reportof the aHiBtanlfDCretarT 
of tbe Smithsonian Institution in «bargD ot the National Hnsaum. witli appendices, 
pp. 0.^124: pll. i-Ln. Partll. The poisononaBnakesot North America. byLamhard Stejo- 
eger. pp. 331-448: pll. t-m : Qks. 1-70. Chinese games with dioe and dominoes, by Stewart- 
Cnlin, PP.4S9-13B; pll. i-in: Htt>. 1-33. Tbe onyi marbles: Their origin, compoaitioa, and 
luea. both ancient and modem, by 'George P. Merrill, pp. SW-US; pll. i-ivui. The cov- 
blrds. by Ma;or Charles Bendire. pp. t87-<U4 : pll. i-ni. Primitive American armor, hy Wsl-- 
t«r Hoagh,pp.SS-ffi2:pU.i-ixii:fig^.l-i. Tbe weapons and wioceof birds, by Frederick 
A. Lacaa, pp. SUt-OM: pL i : Ogt. 1-8. Notes on the ethnology of Tibet, by William Woodirille 
Sookhill, pp. nS9-743i pll. l-bn. Two Peisepolitan caele in the U.S. National Mowam. fay 
-Cyrus Adler, pp. 14B-7S4: pll. 1 and II. Museum oollectione to illoatrate religions bistary 
and cere mon ills, byCyros Adler, pp. 3U-7SE. II public libraries, why not public mtueamst 
'by Edward S. Morse, pp. 709-780. 
VtiOed aiatn Navy Drparlatenl — V. S. \aral ribirrvatoru. Ciiplain F. V. JfcJTafr. •■«- 
perlntriiitrHi : Tbe Amarioan EphemeriB and Nantieal Almanac for IWI. l8i27om., bnund 
in btuecloth.8imanNewcomb.ProteseorU.S.NaTy. Superintendent. Tiii4S34 pp.; Seelipsv 
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i. pp. SS-n. Riebt aiKWDiioDS, aortli 
:.. IBBO, 7&^1. Results > 
S3-M. KeBolU nr nbaortsUane with Se-in 



rnlar ilUtanetw. and Hmi-dlsmeUn of tlin bud. 

heduatorial. 18)1(1. pp. eS-W. UeteoniloalCBl ob- 
I ObBorratory for thp yonr 1880, pp. l-M. 



A tuitalc«ae of Ifl.7tH ilnrs deduced by thR U. a Na'alObwrii 
tlona made at Santla«n de Chile, by the U. S. nsTal aiCronoinioal oipodition to the wnitfa- 
■rn hemiepbere darinR the yean lUe-'SJ. Lient. J. U. Ollliec Superiatendtint: UacRae. 
PheliH. and Smitli. Anlataots. pp. 1-120. 
MTHUat SUila TrraMtim DrjmTlmevt ~ U. S. Coati and IJeodflie Burrep. T. C. Utttdtntmll . 
Huperlntrrt'lerU; Report of the saperintaodeDt for Che year endlDg Jane SO, I8S3. Si2a, 
bound ia black eloth. Part II, SU) pp.^ ;n pll.: BboutStacs. Appendix No. 1. SUte Uwa 
aothorizlns entrance npoo lande within lUte limit* tor Ilia pnrpoaeii o> the UnltBd 
StaMs Coat,-t nod Oeodetie Surrey, pp. 1-18. No. 2. Heiibtn from feodetle leTeling be- 
tween St. Lnuii and Jefferaon City. Ho,. 18SZ mod ISftS, pp. 19-!IC: &g. 1. No. i. Phoio- 
loposraphy aa praotlcsad in Italy and in the Demioioa of Canada, with a brief blslorical 
reriew of otbsr pbotosraphic sanwys and publloatioDH oa the «nbjeot, pp. -fT-IIR: pll. it 
and lit; 31 Bgt. No. (. Photographic delsrmiDatioaB of loo^tudo by Innar distanoei, 
pp. 1I7-1Z4. No. 3. Od the measaremeat of base line! with Meel tapea and with ileel and 
bra w wires, by EdT. Jaderln, pii.lZVI64; pll. rv and v. No. 8, Fundamental standards of 
Isogtb and masn. pp. IK-irz. No, T. Units of electrical maasun. pp. 173-176, No, H. An 
falBtorical aocount of the boundary lias between, the itatas of PeODsylTania and Delaware. 
by W. C. Hodgkine, pp. 17T-ZZ2 ; pll. vi-i. No. B. ProceedingB of tbe geodBtic coaference 
held at WashiDston, D. C, January » to February &, l!tM, pp. 223-121; pll. ii-iii. No. ID. 
The preparation and arrangement of the eibibit of the United States Coast and Gsodetio 
Saney at the World's Colambiao Eipoaitlon, Vm, pp. Iffl-ttO. No. 11. On the variation 
of latitnde at San Francisco, Cat., from observaiiont made in conoert with the lalema. 
tlonal Qeodetic AunoiatioD in IWl and Ite2, pp. t4l-S(M: pll. ii and ill. No, 12. Deter- 
minationa of latitudp, Rravlty. and the magnotic ell^ments at ilatlons la the Hawaiian 
idands, iDcladingareeolt for the mean density of the earth, pp. tM-940: pi. ixil-llivil. 
Report for tlie year eadlntt June, 18H. Pp. 610; 7 plL; 7 figs.; 1 diagrams; d map* and 
I cbiita. Contains, besides the report of tbs Buperinlendent. Appendii No. I. RelatiTa 
delenninstlon of RTavity with half -second pend uluma and other pendulam iuveeticatlons, 
by Q. R. Pataam, avistant: and a report on a neologioal examination of aomeCoaat and 
Ueodetic Survey graTity Ktationx, by U. K. Uilbert. Geologist. United States Geological 
Snrrey, pp. 7-66; Sgs. 1-7. No. Z. TeloKrapiiie determiaatioD of thi> force of gravity at 
Baltimore, Md., from aimultaiieoua observationa at Wnahinglon and Baltimore, by E. D. 
PmloD. aasistanl, pp. 97-70; 1 diagram. No. 3. Standard goodetic positions in south, 
eastern Alaska, depending OD uBtmDOmic obn-rvations made during ISBa^'Ba-'M. Report* 
of December 27, 13Kt; Uarch 2M and August 1. 1061. by C. A. Sahott, ■saiataDt. pp, 71-M; 
I diagram. No. 4. Diatnbntion of llie magnetic dscllaation to Alaska and adjaoent 
watera for tlie year ISaS. Report by C. A. Sobott, assistabt, S7-100; ! eharU. No. ft. The 
length of the Holton I>a9e, Indiana, and related experimental measures, during July. 
Annual, September, and October. 1S91, pp. 101-11*. No. 6. The length of the St. Albans 
bsKi, Went Tirgioia, measured in OcUiber, 1393. pp. 117-121. No. 7. Uatiual of tides, part 
In, Some Donnectinns betweim barmonio and non-harmoalc quantltiei, inolnding appli- 
cation to the reduction and prediction of tidas, pp. l»-at2 ; pll. I-m. No. 8. NoI«s o 
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ol. IV. Bacteria 



uonnal to digaatlie organit of hemiptera, by 8. A, Forbee, 7 pp. DescripiioDs of Dew 
deltoid motha. by Q. H, French, pp, S-9. Life-bistory and distribution of the protbonotory 
wurbltr la Ulioois, by W. B. Loucke. pp. 10-39; 1 map. List of altitudes in the state of 
Ullooll, bfC. W. Rolte, 30-137. A invlimlnar)' account of two uewollgocho'ta from lUiaoIa, 
br Frank Smith, pp. l%-ltl On the entomology of tlis IlllDolsrirer and adjacent waters, 
to 0. A. Hart. 119-273. Description of three new parasitic hymenoptera from the Illinois 
ri*ar, bj William H. Ashmead. pp. 27l-2n: platas with this and pmcedlng arlide, IS. 
Nolea on species of North American oligoclurta, by Frank Smith, pp. 2Si-2SH. Notes on 
Uw br«la and pineal structures of PoluoOon /ollam, by B, Qarman, pp, 2SH-308; 6 pit. 
CtaOAtto.~Chien(io A^ulrmu af Seltnctt: Bnlletina. Vol, It. No. 2, Preliminary outliuor 
■ new olauifleation of the family Huricids. by Track Collias Baker, pp. 187-ieU. 
Thirtr-eigbth annual report, for the yiMir lf«9, U pp. 
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The liohen-fiora of Chicago and vicinity, by William Wirt Calkins, 52 pp. ( Bulletin No. 1, 
Geol. and Nat. Hist. Surrey.) 

Field Columbian Museum: Publication 2. Vol. I, No. 2. The authentic letters of Colum- 
bus, by William Eleroy Curtis, pp. 91-202 ; 18 illustrations. 

Publication 3. Oeoloflrical series, Vol. I, No. 1. Handbook and catalogue of the meteor- 
ite collection, by Oliver C. Farrington, pp. 1-80 ; 6 pll. 

Publication 4. Botanical series. Vol. I, No. 1. Contribution to the flora of Yucatan, bj 
Charles Frederick Millspaugh, 64 pp. ; 4 pll. 

Publication 5. Zoological series. Vol. I, No. 1. On the structure and development of 
the vertebral column of Avftia^ by O. P. Hay, 82 pp. ; 3 colored plates. 

Publication 6. Report series. Vol. I, No. 1. Annual report of the dir3ctor to the board 
of trustees for the year 1894-'9S, 80 pp. 

Publication 7. Zoological series, Vol. I, No. 2. On certain portions of the skeleton of 
ProtoHtega gigat^ by O. P. Hay, pp. 5S-96; pll. rv and v. 

Publications. Anthropological series. Vol. I, No. 1. Archeological studies among the 
ancient cities of Mexico, by Wm. H. Holmes, 138 pp. ; 18 pll. ; 41 figs. 

Publication 9. Botanical series. Vol. I, No. 2. Flora of West Virginia, by Charles Fred- 
erick Miilspaugh and Lawrence William Nuttall, pp. 6&-276; pll. v-vii. 

Publication 10. Ornithological series. Vol. I, No. 1. Contribution to the ornithology of 
San Domingo, by George K. Cherrie, 26 pp. 

Publication 11. Zoological series. Vol. I, No. 3. On sundry collections of mammals, by 
D. O. Elliot, pp. 65-96; pll. vii-xiii; figs. 1-8. 

Publications 12 and 13. On some collections of fishes and on the skeleton of Toxochelys 
latiremis, by O. P. Hay, pp. 85-106 ; 2 pll. 

Publication 14. Annual report of the director to the board of trustees for the year 1885-*96, 
pp. 81-106. 

Univer»ity of Chicago— Department of Geology: Journal of Oeology, semi-quarterly, abont 
120 pages each. Vol. Ill, 1895, 1001 pp. ; 10 pll. ; and numerous figures and views. The basic 
massive rocks of the Lake Superior region, by W. S. Bayley, part V, pp. 1-20; figs. 1-4. A 
petrographical sketch of £gina and Methana, by Henry S. Washington. Part II, pp. 21-46, 
13:^168; 2 diagrams. Lake basins created by wind erosion, by G. K. Gilbert, pp. 47-49. 
On Clinton conglomerates and wave marks in Ohio and Kentucky, by Aug. F. Foerate, pp. 
50-60, 169-197. Glacial studies in Greenland, by T. C. Chamberlin, pp. 61-fl9, 196-218. 
469-480, 56^-582, 668-681; pi. iv; figs. 15-16, 17-22, 23-30, 31-42, 43-51; 1 map. Studies for 
students : Agencies which transport materials on the earth*s surface, by RoUin D. 
Salisbury, pp. 70-97. Sedimentary measurement of cretaceous time, by G. K. Gilbert, pp. 
121-127. Use of the aneroid barometer in geological surveying, by C. W. Rolfe, pp. 128-1S7: 
pll. i-iii. The classification of European glacial deposits, by James Geikie, pp. 241-289. 
The classification of American glacial deposits, by T. C. Chamberlin, pp. 270-277. Hie 
variations of glaciers, by Harry Fielding Reid, pp. 278-288. Stratigraphy of the Saint 
Louis and Warsaw formations in southeastern Iowa, by C. H. Ghordon, pp. 288-311; pL v; 
figs. 1-6. Algonkian rocks of the Grand Canon of the Colorado, by Charles D. Walcott, pp. 
312-330; pi. vi; fig. 1. New light on isostasy, by G. K. Gilbert, pp. 331-834. Studies for 
students : James D. Dana, as a teacher of geology, by Oliver C. Farrington, pp. 335-810. 
Mesozoic chants in the faunal geography of California, by James Perrln Smith, pp. 309- 
384. The age and succession of the igneous rocks on the Sierra Nevada, by H. W. Turner, 
pp. 385-414; pi. vii; figs. 1-3. The stratigraphy of the California coast ranges, by H. W. 
Fairbanks, pp. 415-433. Studies in the Neocene of California, by George H. Ashley, pp. 4Mr 
454 ; pll. viii-x. Some cretaceous bods of Rogue river valley, Oregon,.by F. M. Anderson, 
pp. 455-468; 4 sections. Studies for students: Geologic study of migration of marine in- 
vertebrates, by James Perrin Smith, pp. 481-495. Notes oq the glacial deposits of south- 
wBHtern Alberta, by George M. Dawson, pp. 507-511. Experimental application of the 
photo-topographical method of Hurvoying to the Baird glacier, Alaska, by Otto J. Klots, 
pp. 512-518. The cambro-silurian question in Missouri and Arkansas, by C. R. Keyes, pp. 
519-526. Notes ou the oxaminatioa of a collection of interglacial wood fn>m Muir glacier, 
Alaska, by F. H. Knowlton, pp. 527-532; fig. 1. Lake Passaic: An extinct glacial lake, by 
R. D. Salisbury and H. B. Kummol, pp. 5:^-560; map of Lake Passaic. Description of a 
now species of Petalodns ( P. securiger) from the carboniferous of Illinois, by O. P. Hay, 
pp. 561-564; figs. 1 and 2. James Dwight Dana, and his work as a geologist, by Henry 
Shaler Williams, pp. 601-621. Glacial and interglacial deposits near Toronto, by A. P. 
(Coleman, pp. 622-645 ; 2 cuts. Origin of certain features of coal basins, by H. Foster Bain, 
pp. 619-654 : figs. 1 and 2. Preglacial gravels on the (luartzite range near Baraboo, Wis., 
by R. D. Salisbury, pp. 655-667. The classification of the upper i^lipozoic rocks of central 
Kansas, by Charles S. Prossor, pp. 682-705; 2 illustrations. The Greenland expedition of 
13^, by Bollio D. Salisbury, pp. 875-902. A circuminsular palaeoeoic fauna, by S. Waller, 
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pp. 90S-017; 1 cut. Experiments in ioe motion, by £. C. Case, pp. 91S-934; tigs, 1-11. 
Absarokite-Sboshonite-Banairite series, by Joseph P. Iddings, pp. 935-959 ; 1 diagram. Dis- 
tribution of ffold deposits in Alaska, by Oeo. F. Becker, pp. 900-962. 

VoL lY, 1896, Nos. 1-4, 528 pp. ; 7 plL ; numerous figures. Review of the geological litera- 
ture of the South African Republic, by S. F. Emmons, pp. 1-22. Igneous intrusions in the 
neighborhood of the Black Hills of Dakota, by Israel C. Russell, pp. 23-43; pll. i-ni. The 
geology of New Hampshire, by C. H. Hitchcock, pp. 44-62. North American graptolites, 
by R. R. Ourley, pp. 63-102. 291-311 ; pll. iv and v. Kame areas in western New York south 
of Irondequoit and Sodus bays, by H. L. Fairchild, pp. 129-159; figs. 1-7. A pretertiary 
nepheline-bearing rook, by F. Bascom, pp. 160-165. Petalocrinus mirabilis ( n. sp.) and a 
new American fauna, by S. Waller and R. A. Davidson, pp. 166-173 ; pU. yi and vii ; figs. 1 
and 2. Remarks on Petalodus allegheniensis, by Charles R. Eastman, pp. 174-176. On the 
nature of igneous intrusions, by Israel C. Russell, pp. 177-194 ; 1 cross-section. Studies for 
students: Deformation of rocks, by C. R. Van Hise, pp. 195-213, 312-353, 449-483; figs. 1-6, 1- 
19, 1-11. The magmatic alteration of hornblende and biotite, by Henry S. Washington, pp. 
257-282. On the origin of the Chouteau fauna, by Henry Shaler Williams, pp. 283-290. 
Classification of marine trias, by James Perrin Smith, pp. 885-398. The geology of the Lit- 
tle Rocky Mountains, by Walter Harvey Weed and Louis Y. Frisson, pp. 399-428; figs. 1-3. 
Schistosity and slaty cleavage, by George F. Becker, pp. 429-448; figs. 1-5. Large scale 
maps as geographical illustrations, by W. M. Davis, pp. 484-513. 

BPKlTSOriELV.—TUinoia State Mtuteum of Natural History, Wm, F. E, Ourley, Stafe Geologist: 
Bulletin No. 7. New and interesting species of palaeozoic fossils, by S. A. Miller and Wm. F. 
E. Ourley, 90 pp. ; 5 pll. 

Bulletin No. 8. Description of new and remarkable fossils from the palaeozoic rocks of the 
Mississippi valley, by S. A. Miller and Wm. F. E. Gurley, 66 pp. ; 5 pll. 

Bulletin No. 9. New species of crinoids from Illinois and other states, by S. A. Miller and 
Wm. F. E. Ourley, 66 pp. ; 5 pll. 

Bulletin No. 10. New species of echinodermata and a new crustacean from the palaeozoic 
rocks, by S. A. Miller and Wm. F. E. Gurley, 92 pp. ; 5 pll. 

Bulletin No. 11. New species of palaeozoic invertebrates from Illinois and other states, by 
S. A. Miller and Wm. F. E. Gurley, August, 1896, pp. 1-50; 5 pll. 

INDIANA. 

Bbookvillb.—X tiuM W, Butler, Tndtann Academy of Science: Constitution, by-laws, oflScers, 
and list of members, 1886, 12 pp. ; 1887, 12 pp. 

iKVlArtAVOLiB.— Department of Geolofjy and Natural HUttory: Eighteenth annual report, 8. 

S. Ghorby, state geologist, 1893, 356 pp. ; 2 maps ; 17 sections ; 12 pll. Introductory : The coal 

industry, building stone, Indiana clays, sand, natural gas, and petroleum, by 8. 8. Gorby, 

pp. 9-16L The geology of Noble county, by Charles R. Dryer, pp. 17-^ Flora of Noble county, 

by W. B. Yan Gorder. pp. 3^71. Report upon the geology of Lagrange county, by Charles 

R. Dryer, pp. 72-82. The drift of the Wabash-Erie region — a summary of results, by Charles 

R. Dryer, pp. 83-93 ; 1 map. Report of inspector of mines, by Thomas McQuade, pp. 91-189. 

Repoft of state supervisor of oils, by N. J. Hyde, pp. 190-195. Report of state supervisor of 

natural gas, by E. T. J. Jordan, pp. 196-218. Indiana's structural features as revealed by 

the drill, by E. P. Cubberly, pp. 219-256 ; 1 map ; 17 sections. Palaeontology, by S. A. Miller, 
pp. 257-386 : pll. i-xii. 

Nineteenth annual report, 1894, S. S. Gorbv, state geologist, 296 pp. Geology of Cass 
county, by M. N. Elrod, M. D., and A. C. Benedict, pp. 17-48. Report of inspector of mines, 
by Thns. McQuade, pp. 49-111. Report of state supervisor of oils, by N. J. Hyde, pp. 112- 
122. Report of state supervisor of natural gas, by E. T. J. Jordan, pp. 123-145. The lam- 
preys and fishes of Indiana, by O. P. Hay, pp. 146-296. 

Twentieth annual report, W. S. Blatchley, state geologist, 520 pp. ; 16 pll. ; 4 maps ; 23 figs. 
Introductory, consisting of notes on the natural fuels of the state, and resources other than 
fuels, pp. 5-22. A preliminary report on the clays and clay industries of the coal-bearing 
counties of Indiana, by W. 3. Blatchley, pp. 2:^-185 ; pll. i-vn ; 1 fig. The carboniferous 
sandstones of western Indiana, by T. C. Hopkins, pp. 186-327; pll. vtti-xvi; figs. 1-7; 
2 maps. The whetstone and grindstone rocks of Indiana, by Edward M. Kindle, pp. 329- 
368; 1 map. Report of the state natural gas supervisor, J. C. Leach, pp. .369-410; 1 map. 
Report of state inspector of mines. Robert Fisher, pp. 411-460. Report of the state super- 
visor of oils, by Nelson J. Hyde, pp. 461-466. Report of state supervisor of oils, by C. F. 

Hall. PD. 467-474. The crawfishes of the state of Indiana, by W. P. Hay, pp. 475-506; 
figs. 1-16. 

Bfitanieal Department: Report of the botnnical departmnnt, by J. C. Arthur (extract 

from the eighth annual report of the Indiana Agricultural Experiment Station for 1895 )• 
pp. 21-28. 




KAKSAS ACADBMV OF SCIBXCE. 



LAFATCm.— Purdiif (7ni<'n-j<l|«: A«ricBltnrai StperiniDntStstiloa: BuUetin No. V. TATIt. 
Harch. tSU. Bactorlo«i< of eanutinas, 40 pp- ; ^ liU. <2 colored ). 
Arthur, J. C. Authar: EMafod eenniaatioD of the cwklebnr and other and*, bf J. C. 
Arthur, pp. 70-78. 

DeiialioD Id doTelopmeat doe !□ Lhe nae of unriim aeadB, bf J. C. Anhor. pp. KH-SU. 

IMminction between animala and plania, b:y J, C. Arthur, pp. MI-90. 

Report of the botaaical department, fa; J. C. Arthur, pp. 11-91. 

DeTelopmcnt of >f«etBbl(> physiolosr, an sd'lreaa before the American AModatko lor 
the Adisacemeul of Scienoe. b; J. C. Arthur, pp, 1-i*. 

Bacloriosia of camatioDa 1 Purdue OniTerslly A«ricii) to rol ExperimsDt Station), br J. C. 
Anbur and H. L. Bailor, pp. 17-3S ; % pU. 

Botaaical papers by J. C. Arthur: I, Some algie of Minne«ota, nippaaed to be polaoii- 
ooa, 2. Description of Iowa uromjcep, pp. 1-S7. 
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louia AgrletiUuraK.-tillffI' SxpertmfUSUiHoii: Bulletin So. 

No.iS,pp.i3B-ZM:£pll. 
L. H. Pammtl, lo'pa Agrtealturat Collrw Kip-rlmmt Sic 
a. 18H. by L. B. Pammel. pp. zai-20H. 
Distribution of some weeds in the United Slates, especlallr Iva laothiifoUa. Lactura . 
•carlola, Solanum oarollDonse, and SolaDum. roetratuni. bs L. H. Pammal, pp. KB-ISH. 
PulliDnHoaof cocurbiu, biL. H. Pammel aud Alice U. B«ach. pp. ]<S-t52; pU. u-uv. 
Davenpoet,— .Icudrniy a/ MiTuraj Selfirei: Klephant pipea in the muastUD of the academr 
at natund aclBnees. by Charlei E. PutDam. ISffi. tO pp. : 1 cut. 
Proceedinge, VoL Vt, 18B»-'»7. :SZ pp. : S lltJio. pU. : uumerotia SfS. 

fHatH«a.-/owa Aoademy of Sdencci: PnK-«ediue!'. Vol. II. 18N. 226 pp.; 22 plL; 2 fi«(. 
Contaiui the following papers, or abatracta of Uiem : Bec»at adtancea In tlis theory i>f 
BolutioDi. br LauDwlot W. Andrews, pp. 13-18. IntarloeBiiol till near Sioai Citi. loira. by 
J. E.Todd and H.Foater Bain, pp. 20-23; pi. I. PreelacialeleTatioo of lowa.fayH. Foster 
Bain, pp. 23-2S. Secular decay of graultic tacka. hj Charles RoUlu Keyu. pp. 27-31 : pU. -—z 
n-iv. Beoord of the Grinoell deep Iwrins, by Arthur J. Jone*, pp. 31-Xl. Laniins lead "^ 
minsa, by A. Q. Leonard, pp.St-OS. How old ia the HiaairaippiT by FraDcis U. Polli. p.& 
Uaqnoketa ahales in Delaware county, by Samual Calrin. pp. <(M2. Inaeota. by H. F. 
Wiclibam. pp. IS-&I. A )iyma«raph and ita uip, by W. 8. WindU. pp.Sl-U; [d.T. Cbanisa 
that occur in ripening oom, by F. C. Cnrlia, pp. IM and S7. Chemical analyaia ol aooU, by 
O. E. Patrick, pp. &S-eS. A cbemioal amdr of honey, pp. Si-73. Effect* of heat on the gn- 
miuBtion of com and smot. by F, C, Slewarc, pp. 7«-7!t. Plant Oce iufeating «raac rooti, by 
Herbert Oabom and P. A. Sirrlne. pp. 7S~fil ; pi. VI. Some bred pararitio hymenoplera ID 
the Iowa Affriaultural CoUeBecoUsetion, byAlloe U. BoBob, pp.a2-M. A atody of the phy>- "^ 
loal propertieaof aolotiona ot lithinm chloride in amyl alcohol, by Launcslot W. Aodrrw; T 

and Carl Enda. pp. M-103. Dlatiibntion of aoma weeds in the United Btatea. eapeeiallr 
Iva zanthiifolia, LadiKa tcartoUi, Solanum carolinrnir. and S'lUinum roilratum. by 
li. H. Faninuil. t^. KKt-ISI. Stmctura of the seedooaUot PolyRonaoea-. by Emma Sirrise. 
pp. 12H-ia«; pll. tli-ii. Liehans coUeeted by Dr. C. C. Parry in WiaaouBin and HlnnFtota 
in 1M8. by Bruce Fink, p. 137. Some glands in the hop.tree. by Cassie M. Bigelow, pp. 1»- 
140: pi. X. Certain minerals of Webster cociuty, Iowa, by Arthur C. Spnncer. pp. l4.t-lU; 
1 Bg. Pollination of caeurbita. by l~ B, Panunel and Alice M- Reacb. pp. 146-152 ; plL xi- 
I liv. Psyllidip found at Ames, by C. W. Ually, pp. 1S2-171 : pll. iv-xvii. Cement materiab 

I in Iowa, by E. H. Lonsdale, pp. 172-174. Synopsis of American paleoaoic echinoida. by 

Cliarlsa Bollin Keyea, pp. 178-lM; pll. ivm-ii. Upper Carboniteroos of wuUiwestera 
Iowa, by E. B. Lonalale. pp. 197-200. Diaaanea of planta at Amea. 18M, by L. H. Pammel. 
pp. aOl-^Od. Exlsnaionot the Illinois lobeot the great ic(- sheet Into Iowa, by Francis H. 
FnlBi, pp. 20V-212. Olaoiol markiuga iu eoutheaslem Iowa, by Preneia U- Fults. pp. 113- 
117; pU. XXI and iiu; fl«. X. Opiuiona concerning tha ane of the Sloui quartilte, bj 
Charlea Kollin Kayaa. pp. 218-222. 

Vol. IU, UK. £90 pp.; IS pll.: 1» Ogs. Contains the foUowloK papers, or abetraeu Of 
them: Needed changes in acientiSc metbodt, by E. W. Norris, pp. 17-28. Homola«ie« ot the 
I eyctoslome ear. by H, W. Norria. pp. 2B-ai. Origin and xigniflcance ot sex, by C. C. Nnttinc. 

pp. 3i-3S. The reduction ot snlphoric acid by copper aa a fnnctlou ot the leoiperatnre. br 
I Launcelot V,'. AndrewK, pp. j;-10: I 0^. Clays in the ladianola brick, tile and pottery 

^^^H vtorks, by L. A, Vouta, pp. lO-U. A mad-ntone, hyT, Proctor Hall and Earnest E. Priali, pp. 

^^^L tV-47. Phyalcallheorief ofgraTitation. byT. PnKterHall, pp. (7-9^ The Le Clain lime- 
^^^1 atone, by Samuel Calvin, pp. 52-^8: pll. i and ii : Or. 2. Tl.c Buclionnn graTela: so inter- 
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lotee oD Om Iowa ealomiHtraea. by L. S. Boss, pp. 17D-1T3. The 
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E, H, S, Bailey t Ph, D„ Kan9at State UniverHty: 

Nataral gas and coal oil in Kansas, by E. H. 8. Bailey, 14 pp. From Kan. Unir. Qoar., 
VoL IV., No. 1, 1895. 

Arnold Emch^ State Univeraity: 

Projective groups of perspective collineations in the plane treated synthetically, by 
Arnold Emeh, S5 pp. ; 13 figs. 

Ephraim Miller, Ph. />., Kan»aa State University: 
Outline of mathematical work, by K Miller, 12 pp. 

A new tiieory of the surface markings of the moon, by E. Miller, 6 pp. From Popolar 
Astronomy. 
Astronomy in the high schools, by K Miller, Cpp. From Popular Astronomy. 

Univer$iiy of Kantas: 

Catalogue of the University for the year 1895-*95, 146 pp. ; 1 half-tone plate. 

Catalogue of the School of Law for collegiate year 1895-*96, 20 pp. ; 1 half-tone plate. 

Catalogue of the School of Pharmacy for the collegiate year 180S-*96, 88 pp. ; 4 half-tone 
plates. 

Bulletin of the University Extension lecture courses for academic year 1386-*97, May, 
1886, 83 pp. 

Bulletin of the Department of Mathematics and Asteonomy, 18W-'97, May, 1886, 7 pp. 

University of Kansas Oeologieal Survey, Erasmus Haworth, Geologist: 

The University Geological Survey of Kansas, Vol. I, 19x2S cm., 880 v^; 81 i^.; 8 figs. 
Geologic section from Galena to Wellington, by GFeorge I. Adams, pp. 1^-W; 1 pL Qeologie 
section across the Flint hills along the Missouri Pacific railroad, beginning at Cedarvak 
and extending to Winfield, by C. N. Gk>uld, pp. 31-31; 1 fig. Geologic section from Baxttr 
Springs to the Nebraska line, by Erasmus Ha worth and John Bennett, pp. 85-71 ; 1 pL ; 2 
figs. Geologic section along the Neosho and Cottonwood rivers, by M. Z. Kirk, pp. 72-65: 
1 pL Geologic section along the Missouri Pacific railroad from the state line, Bourbon 
county, to Yates Center, by John Bennett, pp. 86-88 ; 1 pi. ; 1 fig. Geologic section from 
state line, opposite Boioourt, to Alma, principally along the Osage river, by John G. Hall, 
pp. 88-106 ; 1 pL Geologic section along the Kansas river from Kansas City to McFarland, 
including a section along Mill creek, by John Bennett, pp. 107-124 ; with an addendum, bf 
Geo. I. Adams, pp. 124-128 ; 1 fiig. ; 1 pi. Gheologic section from Coffeyville to Lawrence, hf 
Erasmus Haworth, pp. 128-138 ; 1 pi. Geologic section from Atchison to Barnes, along the 
Central branch of the Missouri Pacific railroad, by E. B. Knerr, pp. 140-144 ; 1 pL Resume 
of the stratigraphy and correlations of the carboniferous formations, by Erasmus Haworth, 
pp. 185-217 ; 8 pU. ; 3 figs. The coal fields of Kansas (preliminary), by Erasmus Haworth, 
pp. 218-251. Oil and gas in Kansas (preliminary) , by Erasmus Haworth, pp. 238-246. Surface 
gravels of the Carboniferous area, by Erasmus Haworth, pp. 246-256. The coal-measure 
soils (proliminary), by Erasmus Haworth, pp. 256-268. Preliminary catalogue of the in- 
vertebrate paleontology of the Carboniferous of Kansas, by John Bennett, pp. 270-310. 

The Kansas University Quarterly, YoL III, Nos. 3 and 4, pp. 165-310 + xiv; plL xiv-xxi; 
1 map ; several figures. New or little* Icnown extinct vertebrates, by 3. W. Williston, pp. 
165-176 ; pU. xiv-xix. Cnephalia and its allies, by W. A. Snow, pp. 177-186. A new speoiss 
of Pelecocera, by W. A. Snow, p. 187. Exotic Tabanidae, by 8. W. Williston, pp. 181^191 
Chemical analysis of counterfeit gold dust, by V. L. Leighton and H. P. Cady, pp. 197-800. 
The temperature sense, by William Newton Logan, pp. 201-204. American PlatypeaidK, hj 
W. A. Snow, pp. 205-207. Semi-arid Kansas, by S. W. Williston, pp. 208-216; with map of 
Kansas. Collection and storage of water in Kansas, by E. C. Murphy, pp. 218-224 ; with 
map of Kansas. Diptera of Colorado and New Mexico, by W. A. Snow, pp. 225-248. Sup- 
plementary list of North American Syrphidae, by W. A. Snow, pp. 249-288. Dialysis and 
Triptotricha, by S. W. Williston, pp. 263-286 ; fig. 1. New Bombyliidie, by S. W. Williston, 
pp. 267-268. The stratigraphy of the Kansas coal measures, by Erasmus Haworth, pp. 
271-290; figs. 1 and 2. Division of the Kansas coal measures, by Erasmus Haworth, pp. 881- 
296; figs. 3 and 4. The coal fields of Kansas, by Erasmus Haworth, pp. 287-310; pU. xx 
and XXT. 

Vol. IV, Nos. 1-4, 200 pp. ; 4 pll. ; 35 figs. Natural gas and coal oil in Kansas, by E. H. S. 
Bailey, pp. 1-14. Experiments in the solution of the labor problem, by F. W. Blackmar, pp. 
15-30. The servant-girl problem, by Martha Boutello Snow, pp. 31-40. The condition of 
packing-house employees, by A. E. Moody, pp. 41-60. Note on the mandible of OrnithO' 
utoma, by S. W. Williston, p. 61 ; pi. i. Notes on air resistance and pressure, by K C. 
Murphy, pp. 63-66; pi. ii. The Coifeyville explosion, by Erasmus Haworth, pp. 67-70. 
Projective transformations, by H. B. Newson, pp. 71-92 ; figs. 1-5. Theoretical and meas- 
ured pumping power of windmills, by E. C. Murphy, pp. 93-106; figs. 1-11. Two remarkable 
new genera of diptera, by S. W. Williston, pp. 1(X7-110. Involutoric transformation of the 
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straight line, hy Arnold Kmcli. pp. Ill-IIB: flg. 1. On Thiofrjujiuim of Uorslarker, hy W. 
A. Snow. pp. in-llS; IBs. A onrviiueter, by W. B. Craae, pp. 121-124: a«. I. The aoiida 
ut the Kansai river TkJley, by M. Z. Kirk, pp. 1Z&-128. BibUographir of Nortli AmerioaD 
diptsrolooy. 1S7S-'H, by S. W. Willishm. pp. lES-lM. " HnrscbBcki" ia the Kanaas coal 
meanriM. by W. K. Crane, pp. 1U-1B2 ; flsa. 1-9. A prellmiiiBry report on tlie glaciated 
area ol Kansaa. by Earl O. Su'em, pp. ISS-IOO. A seologlfiBl oectioD at PmldeDCo. MIb- 
M>uri. by Albaa Stevart. pp. lei and 182. Kolea oii disohargn of the Kansas ricar, by B. C. 
Marphy, pp. lS3-IflS: Ogd. 1-S, Supplementary doUb to Che article on continnoiu «cronp9. 
by H.B. NewMin. pp. IB»andl70. Fiasioom TachinidiF. by S. W. WiliiiCan, pp.ni and 172; 
Sm. I ami IE. Llt'^ of Anilidic, eniiplomeatnry to Oiil«a Bachen'e catalogae of North Ameri- 
can diptera, lg'»-'9S, by W, A. Sduw, pp. 173-190. On the akull of MraHAoiIuma. by 8. W. 
WiUimon. pp. ID&-19H; pi. I. Bibliography oI North Ampricaa dipteni. Part II. ByS. W. 
WilliitoQ, pp. IK-ZH. Inrolnloric colliDDatioOB in plane and space, by Arnold Emch. pp. 
305.4£18; Gga. 1-3. A study uf the type of tbo Qreek epitapliios withapecial reference to the 
oration in Thocydides. by DaTid H. Holmes, pp. ZIV-Z9«; figi. 1-5. A now apecieaot Dt- 
tiMit ham the White-riier Miocene of Wyoming, by Elmer S. RiSBI. pp. Z3T-ZUi I Be. Co>- 

l.innoua groups of projeotiie trHoaformBliong, by H. B. Nevson, Part U. Pp. Z( 

Uga. 1 and I. 

Vol. V, No.1, Mpp.: 3pll.; 13 Htrv. Projeciliegninpa ot pirspoetiTB ooUlnaatioDS 
plane, treated Hynthetleally, by Arnold Bmeli, pp. 1-3S; figs. 1-13. Jfoploph-mi-ni 
(lenAcHi, byE. S. Biggi. pp. in-G2; pi. I. On thedennalooTerlngof Rpiprrornli, by S. W. 
WUliaton. pp. U and M : pi. ii. Tho duty of tbe scholar in politicB. by Frank Her 
Hodder, pp. Wt-li, Continuous groups uf projective transformation, treated ayuthutically, 
t?>'H. B. New»n. pp.81-W:3Dga. Theory of compound currei in railroad englneerl 
Arnold Emch. pp. BS-IDS; 3 Oks. 
aiTTAS.—Kaaiat Btal' Aaricultural Coll'-ijr: 



Tenth Biennial Beport of Boani of Begeuu and faculty. \Sia-'t6, S 

Bulletins: No. <9. Uay, IS99. Cattle poiaoniDK by poUHsiuin nitrale- 
No. IW, Jone, ISBS. Kansas Weed«, I — seoilltngs, Mpi>.; S pll., inclad 
■peciea of KanaBH weed aecdtings. 
No. Bl. Steer Feedinit, IV - a comparison between pure-bred ahortlio 
NaK. KaosBfiWoadB — preliminary circnlar on distribution. 
No. 13. Pig-feeding Eiperiraeats with com. wheat, Kaffir com, ami o 
No. U. Eiperimenti with oats. 

ENo. U. Bmall Frulta by irrigation, 
r -No.se. EipeHmenti with Cora and KalBr com. 

I No. [I7, June, I8M. Kansas weeds, III - a descriptiro list, with dlsti 

I eluding £7 pp. of plates, showing drawings of 20» species of common Ka 
F Bertha Kimball and Ur. Qeo. L. Clothier, and as many dimlnutlye ma 
* abowiag tbe distribution Ihroogb the state of one weed, by Prof. A 
No. 90, Juno, 1896. Cornstalk disease of cattle - preliminary bullotln, pp. U-7S. 
No, se, August. IDSe. Experiments witdi wheat, pp. I«-105. 
No. to, September, l«ae. Steor.feeding Eiperiments, series T, pp. Iin-lia, 
No. 01, November. 1886. Kaffir com, com, and soy-bean meal for feed for piga and cattl«|fl 
I pp. 147'ISS. 
I No. az. Cum Smut, by A. S. Hitohoock and J. B. S. Norton, pp. 160-212 : 10 pU. 

I A.a.Hilrhcotk.Aalhor: 
m ansseBof Kansas. From Transactions of the Kansas Academy of Science, iaS3-'U, pp.^ 

■ ia»-l4ii: tpU. 
I Xora£, Wutfri. Auilu:i-: 
■ Eryaipbewof Kaunas. From TraDsautloos of the Kauaas Acs' 

f Bpp,;ipll. 
loCKPORT.— fCam Barlholamru; Author: 

New Kansas Fungi, by J. B. Ellis and Elan Bsrtholomow. From Erythoa, pp. 1-4. 23-0^- J 

Td-sa. " 

'^rvLk.—AdluUinl General allhi: SiaU of Kannat: 

Tonth Biennial Report, 1S9&-'M, bound in blue cloth, S. U. Foi, , 
^Uorneyf^nirral.- 

sDDlal Beport. U)BS-'9S. bound in blue cloth. F. B. Dawes. Attorney Qeneral, IDSpih 
Blalt Bnaritn/ Aiinfillu-re; 

eniiia] Report, Vol. XV, IMUl-'W, bound in cloth, F. D. C-ohnrn, Secretary, XA pj 
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8laU Board of Maanagm of WorUfu CMtunMan Bxpo9iUon: 
Kanns Bxhibit at tlM Worid*t Fair, UM, tl pi>. 
Minaral BaKNucM of KaoMS, 18BB, 28 pi>. 

Geology and MiiMfal Beao at ooa of Kanw. bj Bobert Haj, M pi»., with map of the itato 
and several plates and flcnres. 
Worid's Fair report, ms, 60 pp. 

C^nnmiMsioner of FOreatry: 

Report of the Commisriooer of ForMtry for the two years ending June SO, 18M, by S. W. 
Wheeler, Commissiooer. S2 pp. 

BiaU Board of HeaUh : 

Fourth Annaai Beport, U88. bound in green cloth, Stf pp. 

Fiftii Annual Beport, 18(9, 363 pp. 

Sixth Annual Report, 16B0, 362 pp. 

Serenth Annual Beport, 1801, M. O^Brien, M. D., Secretary, 210 pp. 

Eighth Annual Report, 1802, 334 pp. 

Ninth Annual Beport, 18BB, Henry A Dykes, M. D.. Secretary, 308 pp. 

Tsnth Annual Beport, 1801, 205 pp. 

Elerenth Annual Report, 1805, Thomas Kirkpatriek, M. D., secretary, 185 pp. 

8UUe Board of Railroad Commmi9Honer» : 

Annuel Report for 1801, 300 pp., with map of Kansas. 

Slate Bureau of Labor: 

Tenth Annual Report, bound in brown doth, by J. F. Todd, Commissioner, 220 pp. ; 10 ilL 
Eleventh Annual Report, by Wm. 0. Bird, Commissioner, 211 pp. ; 13 ill. 

Secretary of State : 

Tenth Biennial Report, 1805-*06, by W. C. Edwards, Secrstary of State, U6 pp. 

StaU Auditor: 

Tenth Biennial Report of Auditor of State, 180fr-*06, by Qeorge B. Cole, Auditor of Stste, 
358 pp. 

Slate HiMlorieal Society: 

Tenth Biennial Beport, 1805-*06, bound in cloth, by F. G. Adams, Secretary, 180 pp. 
Kansas Historical Collections, YoL V, 605 pp. 

State HortieutturcU Society: 

Fourth Biennial Beport, bound, 1801, by William H. Barnes. Secretary, 100 pp. 

State Inspector of Coal-Mines : 

Seyenth Annual Beport, for the year ending December 81, 1801, 71 pp. 

Eighth Annual Beport, Bennett Brown, inspector, 1805, 213 pp. Geological map of Kansas. 

State Librarian: 

Tenth Biennial Beport, by James L. King, State Librarian, bound in black doth, S8 p^ < 

StcUe Superintendent of Public Instruction: 

Tenth Annual Beport, 1805-*96, bound in purple cloth, by Edmund Stanley, Superintend- 
ent, 248 pp. 
Laws for the common schools of Kansas, unbound, 1805, 161 pp. 

State Treasurer: 

Tenth Biennial Beport of State Treasurer, 1805-*06, bound in doth, by Otis L. Atherton, 
State Treasurer, 44 pp. 

Superintendent of Insurance : 

Twenty-fourth Annual Beport, 1801, by S. H. Snider, Superintendent, 255 pp. 
Twenty-llfth Annual Report, for 1805, bound in black doth, by Qeorge T. Anthony, Super- 
intendent, 295 pp. 

Qeorge H. Hughes^ North Topeka : 

American Naturalist, Vol. V, bound, 806 pp. ; 2 pll. ; 134 figs. 

T. B, Jennings^ Topeka: 

History of the Fisheries of New South Wales, 126 pp. ; 21 pll. ; 3 figs. ; 7 maps. 

Local Weather Lore, by W. A. Bntier. From American Meteordogical Journal, Decern* 
ber, 1884, 4 pp. 

Thunder-storms, by M. O. Veeder. From the Proceedings of the Rochester Academy of 
Science, 15 pp. ; 1 pi. 

n. S. Weather Bureau bulletins: No. 2. Notes on s new method for the discussion of 
magnetic observations, by Frank H. Bigelow, 40 pp. ; 1 pi. 

5. Observations and experiment^*, fluctuations in the level and rate of movements of 
ground-water, on the Wisconsin Agricultural Experiment Station farm at Whitewater* 
Wis., 75 pp. ; 6 pll. ; 37 figs. 
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^^^n*H IUarD«nalil. Editor: 

^^P Weatern SchoolJoaroal, ;»I3S cm. Vol, XVII. im. £7» pp.; ill. Vc.l. XXIll, IHM, 270 

^H pp.; ill. 

Brnrii W. Roby. Avltar: 

Medicine anil nailery jn tbo iFtreatintli eeaturi, from the Homeopathic Pbrsician for 
July. 18M, 1 pp. 
^^^B, B. SiHi/tli, A ulflor.- 

^^k»0^™"' ""*' ""° ""aeioQao a aoaaa ca amy o 

^^^H^ TermiDal Bouldnr Bait in Sbanaee oounCy, trom TrsuMcCioDi vt the Kanaai Acsdemj' ut 
^^P'Belenaa, 1S»-'U, 7 pp. : 1 map. 
A (Ion /f . TTiompian : 

Science. Vols. X, X^I. XII, XX, XXI, and Vela. Ill and IV. new BriBa : 7 Tolames In aU. 
Natnn. Bound in black cloth, loatlisr back, HJiffl cm. VoU. XUI, XIT. KVI, XVIII. 
XIX; Mfolamea Id all. 

MAINE. 
^OB-n.A!n).~I-urUand BaetflU 0/ N'ilural fftitnru: 

Supploment to tbe Portland Catalogue or Usine Planta. by Menitt L. Fernald. Frnm 
PniceediDits. 18K, pp. Ti-W. 
£<liar>l /,, ffi.nrf, AlUhOT; 

Preliminary Catalogue of tbe planta arowioK on Uounl Desert and ndjacant ialands, 
bound in Unon. by Bdward L. Rand and John H. Redaeld, 2S& pp.; I map. 

MARYLAND. 
BAL-rtHOKB.— .fohna HupMiu Unlvrr'Uii; 

Clroulan IOS-127. VoL XDI, The herbarium and library of Capt. John Douoelt Smith, 
by John P. Lolay. pp. IZ-ZS. Sixth anaual eioucslon of Booloslcal dupartmeot. 1883. by 
Ooorgs H. WUiiamB. pp. Ze-27. Morphological notes from biological laboratory, by William 
K. Bnwki. pp. (17-M. Notea from the aatronomlcal depnrtmtiat, pp. K-ft). Nolea from the 
physical laboratory, edited by Josepb 9. Ames, pp. 73-aO, Notes from the KeoloKioal labora- 
tory, edltod by Osorge H. Williams, pp. 81-88. 

ToL XIV. Tbe origin ot tbe oldest foaeila itnd tbe diacoiery of tbe bottom of the ocean. 
by W. K. Brooks, pp. 11-16 New method of quautitatire determination ot aitroati oxiilo. 
br Qeonte T. Kemp, pp. 17-lB. Special perturbations due to the elliptic figure of a plant, 
by Charles LeDC Poor, pp. 19-30. Notes from the biological laboratory, pp. 73-Sl ; 1 pi. 

VoLSV. Notes from the geological laboratory, pp. l-ai; IpL Effect of preasn™ on the 
wane leDgtfaa ot linea In the arc apoctra of certain elements, by W. J. HamphrByi and J. F. 
NoUec. Notes tram blologlGBl laboratory, pp. 75-8S. 

MA9SACHD SETTS. 
'Konos.—Amtrlfan AcaiUmy u/ ArUand St^imrri: 

Pmeeedinga. Now Serlea. Vol. XXX, Uay, 1891. to 
On the determloation of anlpbar in rolatile orgt 
pp. t-H, Doable haloiij salta of aotlmoay. ealoiam, and magneaium. by Pranola Qano 
Benedlot, pp. (^le. North American C>u(ftopAi((, bySamuel H. Scudder. pp. 17-113. Meii- 
ean plnnU, by a L. Robbuon and U. L. Fernald, pp. 11MZ3. Nitroparafflneaalta.by J. C. 
Naf. pp. VU-IK. Biialent earboa. aocond papar, by J. U. Nel. pp. lSl-193. Batteries in 
nultiide SIC, by B, O, Peirce. pp. IH-IW. CeU If neage ot the awidian egg. by W. K. Castle. 
Pll.za>-£17: pU. I and II. Ware lengths of electricity, by Charles E. St. John. pp. 21K-2M: 
fl«a. 1-9. Heat method tor meaauring the coeSoleut ot soU-inductlon. by P. Q. SpaldinK 
and B. B. Shaw, pp. ZlT-SfiO; flse. 1 and 2. Complex ino^tanio aoide, by Wolcott Qlbba, 
pp. !S1-2SZ. Blastodermic leaicle of Sut tcro/a. by A. W. Weyaaa. pp. ZB3-ai2; pll. l-tv. 
Ternary miltoree, by Wilder D. Bancroft, pp. 3Z1-W8. Atomic weight of stronUnm, by 
Theodora William Ricbarda. pp. 399-339; t&en. Glectrloal issiKtancoa of certain poor con- 
dueturf. by B. O. Peirce, p|). ^90-396; Bgs. 1-1. Urrdo iiolupiKiti, with pUte.by B, H. Das- 
gar, pp. aaS-WQ. TrinEtrophenylmalonio eater, by C. LoTlng Jaokaon and C. A. Sooh, PP. 
Wl-tOB. Acetala tram qulnonea, by C. Lorlng .lacksoB and H. S. Orindley. pp. tW-UT. 
Cnpriatnmuninm salto. seeood iiaper. by Tbeodare William Blcharda and Andrew Header, 
■on Whilridga, pp. 4U-4M. Notes ou Laboulbenlaenp. by Roland Tliaiter. pp. UT-181. 
FSsparlmenta an'' obwrrallomi on the summer vealilatiun and coolinif at lioapitala. 
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Morrill Wyman, pp. 482-480. Experiments on the relation of hysteresis to temperatore. bf 
Frank A. Laws and Henry K Warren, pp. 49O-S02 ; tiga. IHS. 

Vol. XXXI, May, 1895, to May. 1886, 408 pp. ; 1 pL : 13 tiga. On the composition of the Ohio 
and the Canadian sulphur petroleums, by Charles F. Mabery, pp. 1-M. On the ocdnsion 
of baric chloride by baric sulphate, by G. W. Richards and H. O. Parker, pp. 87-77. Cupri* 
ammonium double salts, third paper, by T. W. Richards and Qeorge Oenslaser, pp. 78-8S. 
On the cuprianiline acetobromides, by T. W. Richards and Frederick Charles Moneton, 
pp. 87-95. The chemical potentials of the metals, by Wilder D. Bancroft, pp. 96-122. On 
the behavior of certain derivatives of benzol containing halogens, by C. Lorin^ Jackscm and 
Sidney Calvert, pp. 123-135. Bromine derivatives of metaphenyline diamine, by C. Loriog 
Jackson and Sidney Calvert, pp. 136-157. A revision of atomic weight of zinc L Analysis 
of zincic bromide, by T. W. Richards and E. T. Rogers, pp. 159-180. Note on the antomor- 
phic linear transformation of a bilinear form, by Henry Tabor, pp. 181-192. Thermo- 
electric interpolation formulae, by S. W. Holman, pp. 193-217 ; 1 fig. Melting points of 
aluminum, silver, gold, copper, and platinum, by S. W. Holman, with R. R. Lawrence and 
L. Ban*, pp. 218-233; 5 figs. Calibration of Le Chatelier thermo-eclectric pyrometer, by 
S. W. Holman, pp. 234-244 ; 2 figs. Methods of cooling correction, by S. W. Holman, pp. 
245-254 ; 2 figs. On some points in tiie development of eecidia, by H. M. Richards, pp. 255- 
270 ; 1 pi. On the thermal conductivity of mild steel, by Edwin H. Hall, pp. 271-302 ; 13 figs. 
The outline of Cape Cod, by Wm. M. Davis, pp. 303-332; 6 figs. Preliminary notes on the 
embryology of the star-fish {AsteHas pallida), by Seitaro Gk>to, pp. 333^-835. The group of 
real linear transformations whose invariant is an alternate bilinear form, by Henry Taber, 
pp. 336-337. 

Vol. XXXII, No. 1. The following articles, by B. L. Robinson and J. M. Oreenman, pp. 
1-51 : Revision of the genus Tridnx, Synopsis of the Mexican and Central American spe- 
cies of the genus Calea. A provisional key to the species of Porophyllum vtniging north 
of the Isthmus of Panama. Descriptions of new and little-known phanerogams chiefly 
from Oaxaca. No. 2. A revision of the Atomic Weight of Magnesium, by T. W. Richards 
and H. G. Parker, pp. 55-73; 3 figs. 

Botton Society of Natural Hiatory : 

Proceedings, VoL XXI, Part III, October, 1881, to January, 1882. Some points relating to 
the geological exploration of the fortieth parallel, by M. E. Wads worth, pp. 243-274. On the 
relation of the Quincy granite to the primordial argillite of Braintree, Mass., by M. E. 
Wadsworth, pp. 274-277. On the classification of the textures and structures of rooks, by 
W. O. Crosby, pp. 271^288. On the trachyte of Marblehead Neck, Mass.. by M. E. Wads- 
worth, pp. 288-294. Temperature of trees, by D. P. Penhallow, 294-298; 1 pL On the claws 
and spurs on birds' wings, by^ J. Amory Jeffries, pp. 301-306. On some differences in month 
structure of tadpoles of the anourous batrachians found in Milton, Mass., by Mary H. 
Hinckley, pp. 307-314. On the classification of lake basins, by W. M. Davis, pp. 815-852. 

Vol. XXYI, Part IV, November, 1894, to May, 1895 ; pp. 393-562 ; pi. v ; 2 maps ; 9 figs. De- 
scriptions of certain lepidoptorous larvae, by Harrison G. Dyar, pp. 394-403: figs. 1-4. Geo- 
graphical distribution of the eastern races of the cotton-tail (Lepun 9ylv€UietAM Bach.), bjr 
OuU'am Bangs, pp. 404-414. The origin of the Arkansas novaculites, by L. S. Griswold, pp. 
414-421. The Tusayan new fire ceremony, by Dr. J. Walter Fewkes, pp. ^2-458. Introitos 
vaginae of certainl Muridap, by Gerrit S. Miller, jr., pp. 459-468; pi. v. Karyokinosis and 
the fertilization of the ovum, by Prof. Edmund B. Wilson, pp. 469-473. Ori^irin of the 
lower Mississippi, by L. S. Griswold, pp. 477-479 ; 1 map. (Geographic development of Crow- 
ley's Ridge, by.C. F. Marbut, pp. 479-488 ; fllgs. 1-3. Remarks on the ouspate capes of the 
Carolina coast, by Cleveland Abbe, jr., pp. 489-497 ; figs. 1 and 2. Southwestern part of the 
Boston basin, by J. L. Tilton, pp. 500-506 ; 1 map. Notes on North American mammals, by 
Outram Bangs, pp. 529-546. Cerro Yiejo and its volcanic cones, by J. Crawfbrd, pp. 546-557. 

Vol. XXVII, Part I. Notes on the synonymy of the North American mink, with descrip- 
tion of a new subspecies, by Outram Bangs, pp. 1-6 ; 2 pll. The anatomy and histology of 
Caudina arenata Gould, by John Hiram Geronld, pp. 7-74; 8 pll. The beach mouse of 
Muske^et island, by Gerrit S. Miller, jr., pp. 75-87; 1 pi. Conditions and effects of the ex- 
pulsion of gases from the earth, by N. S. Shaler, pp. 89-106. Proceedings of the annual 
meeting, May 6, 1896, pp. 107-126. On the larvae of higher bombyoes (Agrotidet Grote), bjr 
Harrison G. Dyar. pp. 127-147 ; 1 fig. The Jura of Texas, by Jules Marcou, pp. 149-158. An 
important addition to the fauna of Massachusetts, by Outram Bangs, pp. 159-161. On the 
fracture system of joints, with remarks on certain great fractures, by J. B. Woodworth, 
pp. 163-183 ; 5 pll. Some facts in regard to the distribution of certain mammals in New 
England and northern New York, by Charles F. Bachelder, pp. 185-193. A new occurrence 
of carboniferous fossils in the Narragansett basin, by Myron L. Fuller, pp. 196-199. List 
of exotic orthoptera described by S. H. Scudder, 1868-'79, with revision of their nomen- 
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datore. by Samuel H.Scudilor. pp. M-Zia Thomas Tracy Bonve. Memorinl mpoting of 
tha BoaUw Boclnbg at Natural Hutorr. December 2. ISOS. pp. 2ia-2tl. 
MaitaehuielU State Board of AarlruUHm : 

Bnllstin. Vol. -, No. 4, Maieb. tSM. 1. Tuberc.ilin- whntltU; bow ic is used : wliat it 
■ioefl, by Prof. Jiunm H. Vnige, pp. 341-3*8, 2. Birds as proteoCora of oreliards, by E. B. 
Forbuah. pp,347-WZ. Inwotlcidea. by A. H. Kirlclasd, pp.%3-3Tl: Z fUa. t. HJDtson land 
draina«B, by Wm. Wheeler, pp, 372-381, The Sao JoM wale, by Prof, C. H. Pernnld, pp- 
38S-3M: SflKa, 

Report on tbe Ojpsy Moth. fljrIAirlrio iHjj.iir (Linn,). 18BB. by Edward H. Forbuah and 
CharleaH. Femald. pp.iii + 4M: SB pll. It colored) : .1 mapfl; ;17 Ak^, Appnndices. pp. i-e. 
MauachmetU Itorticatlnral Sael'lu. Robrrl Afanning, aromCar-ji: 

TrSRsactioDB of the MaBgachnsetts HorticnlCarai Society for the year IXM. Part II. pji. 
2IK-U4. Reports. 

Forthoyenrlgas, Partilaadll.^Upp.: 4ilIiutratioas: 7 Ogs. Dnys with uur birds, b; 
Mrs. Kate Tryop, pp. g-13. Flower-pots aad tbelr mannrscCiure. by A. M. HewB. pp. 14-211. 
FuDgoua diseaveii of ornamental plants, by Byron D. Halstsd. pp. ZZ-37: Oiis.t-n, Hardy 
plaaU and shnihe and their arraDgement. by J. Wilklason Elliott, pp. 30-54. QlaH boDWs, 
their conatnictioa and heatlim, by Henry W. Qibhna». pp. S6-li : Bgt. 1 and 2. EcoDomlD 
entomolon' in relation to tcwE, HbrabB. and plants. In parka aud priTato grounds, by Ed- 
mund B. Soutbwick. pp. 7a-gS. Eiperimental evolution amoiMiBt planCi. by Prof.L. H. 
Bailey, pp. m-lIX). A talk on gardens, by David Hill Coolidice, jr., pp, 1(II-1IB. Baddiag 
and graftiug, by Jacksoa Dawmn. pp, 11S-131 Some aotee on tomatoes, by W, II. Hnuwiu, 
pp. 136-148. Edible netiye tUD«>, by Hon. John U. Kinney, pp. 140-153. Commereial ferUl- 
iisre In horticulture, by Prol. W. H, Jordan, pp. IU-17B. Fart n. pp. 17T-afiO. Reports, 
Scliednlo of prisuii for ISW. t^ pp. 

For the year IMS, Fart 1. 1£7 pp. ; H Bgs. Soma i«cale IniMte, by L, O. Howard, pp, 94-18 : 
UlDntTBtions, Some Undpncies and problems In tJie oToIatioa of speeiiis among parasitic 
fungi, by Qeurge F, AtkioMUi, pp. B8-1I8. 

Catalogues. 

—Cambrldne EiUotnologieal Cluli: 
Pyscbe, s Journal of EntomoloBy, VoL VII. Nob. 221-24S. pp. lS»-4eS: tS figs. Conyarg- 
enCB and preoilogony among inaectSi by Alfred Giard. Paris. France, pp. 171-11S. Prepata- 
(ory stages of Sphinx tiuAH Btrecker. by Harrison 0. Dyar. p. 1T7. Check-list of African 
Cooddr. by T. D, A. Cockerell, p. 173. On the RbopalumeFidir, by S. W. Williston. pp. 
188-im. Life-biitory of CtUlaeampa /ragau Stretch, by H. 8. Dyar, pp. 18B-1BI. Two 
new species of EatomnbrHa, by F. L. Haney, pp. 196-190 ; Bgs. 1-3. The Tipnlid genvra 
auutromorplui and PtiUcia. by J, M. Aldrlch, pp. ffiO-aJZ : 1 flg. New North American 
Odonata. by Albert P, Uorse, pp. !07-Zll, 214, 275. Desoriptlon of wme of the larval stngos 
of A mphion netiut. by Caroline O. Sonle. pp. 212-213. A comparison of CoKat hecia with 
CotUu mearlU and Cnliat rlit. by Tliomas B. Boas. pp. '.:19-ZZ9. On a rational nomencla- 
Mreof the reins of insecbi. eepeoially those of Lepldoptera, by A. S. Packard, pp. £as-£41; 
8 Ogs. Notes on the winter inseel fauna of Vigo county, Indiana, by W. S. BlaUibley, pp. 
KT-SSO. 387-270, 178-281. 330-310. Sm-H&l, 3W-I01. 434-471, 4U~4&S. Eggs of the oi-loaw, 
ttoTiiaropinmi riiula L,. by F. L. Harvey, pp. BBO and 251 : 1 Hg. Life-hiatory of Cliiio- 
eampa pluvlaHi Dyar, by H. Q. Dyar, pp. 2W-a60: 2 Bgs. Woolly laaf.<all made by a 
fpeciea of CallirhplU on scrub oak, by C. H. Tyler ToVDflnnd. pp. teZ and 2B3. New North 
Amerioan Odonata. by Albert P. Morse. Some habitB of Fornlea ofticurfp** Forel, by 
Oeorge B. King, pp. 2Sl-2}<3. Beiision of the species o( Spharagemon, by Albert P. Uorse, 
pp.aH7-ZW: UQga. Notes on the habits of niipoiiitQiirubrocinclum and T. nlbopflotnm, 
by Qtotge W. Pockbam and Eliiabetb 0. PeckhAm. UUwankee. Wis., pp. US-aOO. The 
Epberaeridip and tenatlon nomenclature, by Vernon L. Kellogg, pp. 311-315: Sgs. 1-4. 
Notes on the Acrldidv of New England, by Albert P. Muree, pp. 3S3-3», 342-3W, 382-3M, 4<I2- 
403, 407-411. 41B-422, 443-443 ; pi. vn. Bpeclon of fizuriila of temperate North America, by 
C. B. TyJer Townaend, pp. 329-331, New species of PaplHun, by Justus Wateoo Folsom, 
pp,Ut-:ilS. The hlbcmationof apbides.byClarenee U.Weed.pp.KI-B82i IHg. Coleop- 
lera found wilh ants, by H. F. Wiokham. Third paper, pp. 370-372. Tlio Mallophaga. by 
Vernon L. KolIogR, pp. 37a-37fl. Netius murUiwi, representiug a now Tbysanuran family, 
by Justus WaMon Folaom. pp. 391-392: pi. vin. K new stractorul character in inaeets. by 
R. A. Cooley. pp. SBS-.'Sg; pi. II. The condition of Apaltla, by A. Roddiffe Orole, pp. 411- 
414. Preparatory Btagea of CoMinoioimiauiM Linn., by H.G. Dyar, pp. 414-418. AThysan- 
oranof Ibo genus ^HOiira, by F.L.Harvey, pp. 422-tilJ:H figs. Llte-hlstory of fcAthiium 
mrlgaiai Orote, by HairiBon Q. Dyar, pp. 424-42S. Tbe spocieB of Nemobivi foand In North 
— by Samuel H. Scudder. pp. 431-431. Soiao additional apecios of Proaapis, by T. 
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D. A. Coekerell, pc 4n-4a). New SmiiQiliuri. Ineludina a 
■inciei. by J. W. Fobom. pp. ItS-UO; I pi. Partial lita-biF 
Qroto. br HarrltDD O. Dyar, pp. t9(Mai. Lite-liUtar)' ot Oft 
a. Sokile. pp. t5S-<60. Sapplemoot L Nuw Nortli AmBricau 
•ecta, br T. D. A. Cookerell, pp. I~ll. 11-32. Nc<r h( 
A«ricnltnral Riperlment Station, b; Carl F. Baker, pp. 12-14; flc* 
List of Honnt WashlnfftoD Coleutrtara, by F. C. Buwdilcb. pp. 1-11. 
M uieunt 0/ Com parattre Zoology at Harvard CoUrgn 

Anniial nport of thp cnrator, for IS9J-'9t, tS pp. 

Batletliu; Vol. Til, No. 1. Notuoo thegmloKyot the irna and iH 
9aperlor.br H.E.Wsdiwortb. pp. l-iaB;epll. 

Vol. X No. K. BesalCs of dredaLoe id Caribbean sea in ISIK-'TS, by C. 8. C. S. S. " Blaln.'l 
Report on Ophiaroidea. br Theodore Lymao, pp. lZI-287: H pU. 

Vol. SI. No. Jl. On the dewloiiniBot ot ABoUm, by J. Walter Fewlieg. 

Vol. SII, No. S. Rssolta of dredging in Caribbaan lea ( lHT«-'80), . 

" Blake," DflBcriplioD of 13 apaeieB and two gBnera ot &abas trom the Blake eoUeetig^j 
by 0. B. Ooode and T. H. Bean, pp. 1S3-I7a, 1 

VoL XVI. No. a. Fosail planU collaoted atOoldsn, Colo., by Leo Lo»|aereui, pp. 43-40^ 

Vol, XXV. No. 12. Beporta on the dredging operatiotu off the west coast of Centt^^ 
America lo the GalapaRos. to the wcat ooast of Uaiico, and In the Gulf of California, faj 
charKe of Aleiander Agaaaia. Art. XVI. die Pelngiaflhea Copepoden, ion Withelm "' - ' 
brecht. pp, 221-281 : 4 pll. 

Vol. XXVI. No. 1. A recoonoisiBnce of the Bahamaa and of the derated reef* of Cuba ia 
the Kteam raobt "WUd Dnok," Jannary to April, IgKI, by .Ueiander Agauii. 204 pp-d 
47 pll. : 31 flgs. 

No. 2. ArUIt totlie Bermadas in Matcb, 18»l. by Alaiaodar Acasali. pp.i(S-3n: JOpai 
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itpll.: 12 figs. 
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d Ualpelo ialan 
C. H. Townaend, pp. 119-12*: 2 colored pll. 
No. 4. Dtc Comataliden. Ton C. Hartlaub. ] 
No. a. Dl» Ostraeodaii, tod O. W. Ualler. p 
No. 0. A preliminary catalogae of the proc* 
port, pp.l71-a»;MIBKs. 
No. 7. The early einbryotofty ut dona inl' 
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lasil Spongea of the Hi 
hr J. A. Herrill, pp. 1-KS: t pi. 

Z. The Elevated Beef of Florida, by Aleiander Agaas: 
aontbem Florida, by Loon 8. Oriavnld. pp. 2»-SZ ; 39 pll. 

». Notea on the Arteaiao Well cook at Key Wext. Fla., in mi. fay E, O. Roiey. pp. 89 

Vol. XIIX. No. 1, The Foreminifera, by Aiel Ooea, pp. 1-104; B pll. 

No. 2. The Beacliooi of Metrldiuin to food and other BubsUnau. by 
100-120. 

No. 3. The Analomy aod Histology of Candtna arenala Oonid, by Joh 
pp. 123-190: )tpii. 

No. 4. Farther Stndinx on the Spermalog'-Deais of Cnloplniui /rmur-rubrum. by E. TJ 
Wllooi. pp. Ifll-20B: 3 pIL 

byAlrredOoldeboniBvh Slayer, pp. 207-23A: T pll. 

No. S. Beport on the TurbitlUrln ooUeeted by the Michigan State Fiah Coi 
lug the anmmen of ISSU and V0I, by W. HcH. Woodworth, pp. S]7-24t : 1 pi. 

Vol, XXS. No. 1. The Early Development of Aiplanchtui herriekH De Ouo 
S. Jennlnga. pp. 1-lia: 10 pll. 

No. 2. Some Tarlationa In the genna Euoope, by Alexander Agaaaia and W. HeU. VcMt 
worth, pp. IZI-IK); B pll. 

No. 3. SnpptemeDtari Notes oa the Croitacea, by Walter Famn, pp. 153-188. 

ilLlMtU — Kutt iHMHtlUt 1 

Vol. XXVII. BDlletina. 1-B. Aannal msoUng. Uar 21, 1§sa. $2 pp. 

Vol. XXVI. Noil. 1-12. On the oo-called Bov-puUer? of Antiquity, fay Edward S, H«r 
pp. I4I-1M: i pll-: 12 ngi. Qeolosical and mineralogical notaa. by John B. Saaia, W^U 
201 ; i pll. 



ACCBB9I0K8 TO THE LIBRAHY. 

liFTB CoLLBOS.— Tu/M CoUrgt Libraru: 

TnfM Collese 8tndie«, No. lY. The Morphology and Class ideation r> 
viChnoUaou the Morphotogf of UieDlplopodn, by Frederick C. Kenyan. i> 



3KICDI.TIIBAL Coi^LRas.— Iffichiiian 



Frederick Steam a, 9 



[[ICKEAFOi.lB.~ (Jtoloiileal Olid Calami Ifiitoru Survey of 
. OeologM; 

Second AoDCial Roiiort, Fur the year ltl73. SeaotLcl edi 
obwiBl. pp. i»-SlB, psgiDg of BegenU' Eeport. of which i 

Third Annnal Report, for the year ISJl. Second edition, hy N. H. Winchet!, SCato Geolo- 
gilt, pp. liS-lSB, paging of original Keganl^' Report. 

Sixth AnansI Report, for the fear ISTI. by S. H. Wincliell. State Qeologist, Z2S pp. ; maps 
and pislst. Coutalna the (Jeulugy of Horci»>n. Ranisei, Rock and Pipestone, and Bice 
coQDtiea, with maps of the connties. 

Tvanty-secoad Annnal Report, tor the year loai, N. H. Wiochell. State Qaoloxiet, 210 pp. 
CodlaiDg report! ou the Oeid work at Warron Uptam, U. S. Grant, J. E. Todd, fl. E. Cul- 
ler, J. B. Spnrr, C. P. Berliey, aod A. H. Elttman. Upham's work. pp. ia-«. with map of 
the state, is glacial and phfaiographlc ; Grant's work ia minera logical. 

Twenty.third Annual Report, for the year 1391. 2U pp. The origin ot tlie Archiean green- 
nonsB. by N. H. WinaheU, pp. 1-3S. Prellmhiary report on the Rainy Lake gold region, br 
H. T. Wincbell and V. B. Orant. pp. 30-105: 1 map; 1 ill. Topograpbicsl anrrey, by W. R. 
Hoag. pp. lOe-ltS. Historieil aketoh of the dlycorery ot miaeral dopoalta in the Lake So- 
perior region, pp. 119-159. Late glacial or Champlain snbsideace and re^levatioa ot Che 
BLLuwntDcoriteibaHin. by Warren Upham, pp. IM-IS3; 1 map. Noloaon Minnetota mia- 
eraL". by Clmrles P. Berkoy. pp, IBl-302. The proaroas of mining, hy H. V. Wlnchell, pp. 
ZlB-2t9. Notea upon the bedded and banded atmctiirea of the gabbro. and upon aa area 
of troctolile. by Artliur H. Rirtman, pp. ^£4-230. 

The QeolDgy ot MinnsBota, 26 iS2 cm.. Vol. III. Pari I. ot the Final Report. Palwon. 
tology. by Leo Leaqnereui, Anthony Woodward. Benj. W. TLomaa. Charlaa Sehuchert, 
Edward O. Ulrich. aad N. H, Wincbell, lui + 414 pp.: I map: 11 tnll-page lithographic 
plates of abooC 900 flgnres. Chap. I, Cretaoeoue toaail plaDti from Ulnoeeota, by Lao 
Leaqaereni, pp. 1-Z2; pU. A. B. Chap. H. Microscopical flora and Fauna of the CretB- 
ceoDB in Hiunosota. wilii addilioiu from Nebraska and IllinolH. by Anthony Woodward 
and Bod], W, Thomni, pp. 2a-U; pll. G, P, E. Chaci. IIL SpoDgeB, graptolitea, and corals 
or the Lower BUorlau of Mlnnesola. by K. H. Wincheil and C. Schuchert. pp, O-K; pll. 
F.a: Ttlga. Cbap, IT. On Lower Silurian bryoioa ot Minnesota, by E. O. Olrieh, pp. 00- 
^: pll. t'XXVtii:7»ag9. chapter v. TheLowBrSUorianBraohiopodaof Minnesota, by 
N. S. Wincheil and Charles Schnchert, pp. 333-371; plL IIII-IIUV : If llgi>. 

VoL UI. Part [I. Paleontology, by E. O. Ulrieli, John U. Clarke, Wllber H. Scofleld, and 
Newton H. WlncheU, pp. luii-^iiTlii+nS-an ; la tull-page lithographic plates, of nearly 
1,000 Sgurea of fosail shells. The Lower Silurian depoaits of the upper Uiiaisslppi proi- 
iaee: A correlation ot the strata with those in thn Cinoinnatl. Tennessee, New York, and 
Canadian proTinces, and geographio diatribotion of the foaaiis. by N. H. Wincheil and E. 
O. Dlricb, pp. IiiitEi-niiiiii. Chap. Vt. The Lower Silnriaa LamellibnuichiaUi ot Min- 
nesota, by E. O. Ulricb. pp. 1T5-6Z8: pU. IIXT-II.1C. Cbnp. VII. The Lover Silorian 0>- 
Itseoda ot Minnesota, by E. O. Ulrich, pp. a2«-«ei; pU. ii,ni-xi.vi. Chap. 7IIL Tba 
Lover Silurian Trllobilea ot Minneaota. by John U. Clarke, pp. <IM-7flO: 82 flga. Clisp. IX. 
The Lower ailurlan Cephalopoda ot Minnesota, by John U.Clarke, pp. 781-812: pll. XLVii- 
t,« : 10 flgB. Chap. X. The Lower Silnrien Oastropoda ot Minneaota, by E. O. Ulrich and 
W. a. Schofleld, pp. H13~1,(H1: pll. LXI-I.IIXII: I'j llgs. 
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1, Anaraat, 18». Soils ; 42, Dace 



'he Chioob.bug. by Otto Lng^r. pp. I!t3-162. 

es: 40. Grain, and forage crops, December. 1»W. pp. 

mber, 1805, DLseatlbillty and food Talus of Potatoes, 
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bf Otto Lamer, pp. fl-td : W pp. of pUtn ^z: 



o. is, Jannari', 18M, UuecM Injori 

No. U, FatteniDK Merre and lambg In winter; IS, PotatoM, 
etc., December. IWS. pp. 293-383 ; wveral Akuim. 
U. S- Oranl. AaUlanI aroloaUl: 

PreliminaiT Beport on the Rainy Lake Begion, br Horace V. nEiieliell ami Ulrnu 
GranU FmoZId anoaal impart, pp. 35-l(H: map o[ Riiiir lake; S [llnatratioBs. 
0(to Luaaer, Ealoma'ogUt of Sl'ilr EiptrimrnI Slutlon : 

First Annual Report, for Ihe ri^ar IMS, by Otto LuggBc. Profeuur of Entomologi. Di 
Tereity of Uinneaota, IM pp. Tble report conUins the Mina print, fame illuslrationi. a 
nme erron. aa BuUeCin No. 43. abois. bat with a different pagini 
qnallt; of paper. 

Second Annnai Report, for the year 1A90, by Otto Lngger. StatA EDEomalasiat, pp. 
211 : IC pll. : 187 fl«ti. Tbia ia a •jecidedly 
<eab, tickc, lice, fleas, boita, Siea. aod other parasite* of man and aalmala. tlloaCratiaoi 
wbich are namorons. are mostly orisinal. 
V. T. UaeOouaal, AttUlant in Botany. Stair Unlverill)/: 

Botanic OardenB, frotD FopQlar Science Monthly for December, 18M. SJ pp., 
Tiewi of mrdene. eta. 



Com 



y Mac3iill 



ir Bola 



J Stniliei. Bulletin No. i. Part V. CumpilBtion of reoordi of u 
Mionefota flowering plants, by Edmund P. Sheldon, pp. 223-22T. Lirt 
collected in Minneaota dariotl lf)W. by Jowpbiue E. Tilden. pp. 2&-ZtS. The srand p 
of growth la a fruit of CuaurbUa pepo, determined by weight, by Alex. P. A 
238-Z»:20plL Pnilimiaar}' List of the moseee of Ulnneeota. by John E ~ 

Part VI. Coutribi 



e Bibliography of American Algie. by Josephine B. T 

H L., with rrfereuoe tt 



Part VII. On the nenaa Cuprlpt' 
riettaG. Foi, pp. 423-M»i T pll. Poigonona inBuance of variona epeciea of CVpT(p«riHii 
by T. D. UacDougal. pp. U0-tS2. Tree temperatnrei. recorded by Roy W. S<iait«a. pi 
i!S-aB. Some HepaclcE of Minnesota, by John W. Holzinger. pp. taO. 481. A ttadj of 
Uinncaota Uycetoaoa. by Edmund P. Sheldon, pp. 402-482; pll. xii-iXTii, all double pa«i 

Part VIII. Od the distributinn of the North American Beliellalea, by Lnciea H. Dndei 
wood. pp. i83-U0. Physiology o( ILie root tnbera of Itopurtim bUrmatx 
DOI-SIB; pU. xivni. xxn. DotermlaatioOB of planta collected by Dr. J. H. Sandbetg 
Dorthem UJDnosota daring It»l, bi J. M. HoUln«er, pp. 517-S14, Some Hnscli 
northern boandsry of Minnenita. collected by Conway Macltillan during ISSS, bi' J. 
Bollinger, pp. STV-MZ. Notes on the moaa flora of Uinnoeota. by J. M. Holiioger. 
SM. List of fresh-water algie coUecleit in Minnesota during ISBS. by Josephine E. 
pp. tn-fiOO. 



Hen 



Nachiri, 



iloiiM: 



St. Pj 
Jkfi- 



Second Beport of the State ZoolngisL Synopsis of the Bntomostraca of Hinoesot^ '•' 
St. Paul. Ues, aSO pp. ; 81 pp. ofplatea. Parti. CopepuiU of Minnesota, by C. [.. Herrie^ •-• 
pp. 3»-l08 : pll. i-ixiti. Part II, Cladocera of Minnew>U. by C. L. Herrick. with notse b::^' ~ 
C.H. Turner, pp. ISt-ZIB; pll. lum-LXiv. Piesh-water Ostracod* of the United Slates — 
byC. H. Turner, pp. 27I-3ST: pll. liv-liui. 
( Public LIbraru ! 

■ ending December ai. 1^. IS pp. 

MISSOURI. 



BUL.—mMioiiH AgricHUumC Cotleac EiprrlmrnI SuUUin: 
Bulletin Ko. iS. Feeding Tests, Jannary. 189S, 3» pp. ; B pll. 
tt. feeding wheal to pi^, April, )l«S, 30 pp. ; chart. 
31. Spraying orchards and Tineyards. July, l!f9&, 21 pp. 
X. Field experiments with com. October, ISBS, 3Z pp. 



6, Zl PI 



: ; The lioof crnmpler. pp, 8 



;r course In Agricnltois. IfM-'IM, 10 ff 



jKFrBKsosCm.— OmloflieoISurcjj/n/Mdjouri, i 
Folio sheet reports; The fieiler shaet.Z pp.; 
Iran Moontain abeet, I pp.: I map; I r>l. of a 
Mine La Hotte sheet, 2 pp.; 2 mapa. 
Vols. VI and Til, bound separnlely, iii -t xii 



II pll.;^esflg3. ByAnharW 



ACCESSIONS TO THE LIBRARY. 



part on thd histoni a' 
Zev-HB. (Vol. VI ends . 
Dd dotailBd desoripCioa of the Impot- 
ic oivs. pp. M3-72I. AppendiceH: A. A 
AaoIydF. C. List ot RetersnceB. pp. 



iip.a87.) 



low. Part I. Li-ad and Zinc, hi^tor^, compouods. i 
pp. 1-286. Part 11. Lead and Zinc Id Miseouri. a p 
eIal«,OD Cb« geologj' ot tlio miDiufrdinricta.etc., pt: 
III. Ulseonri Lead and Zinc mines, a syaleiDBtla i 
I4DC developmenU and occarreacPH <it Lead and Zi 
Sindj of Che Cheita oT UiMuuri. E. Metlioda o( 
7S-7B3, 

Vol. VIII, Annnal RopDrt. KG pp. : 30 pll. : IK Gga. ; map of the eryetalUiie nieka. SSiSG 
cm. Tbo crysiHlline rucks of UissoQri. by ErnBDiiiB Hnnortli. pp. 90-222: 90 pll. ; IS Sga. 
Dictionary ot Altitudes ot Mlssonri, by Curtis F. Marbut, pp. 221-310. CharactoriHtics at 
llie Oiark UoDDtslnB, b; CbsB. R. Ko^ee, pp. 319-3SZ. Coal UaaaureB ot UiBsoari, b^ Gar- 
land C. Broadhead. pp. 3»-3B5. 

Vol. IX. Areal Qeology. for ilieotB IH, ll«+S.->+M+lB2 pp. : 2S pll. : S3 agB. Aieal Oe- 
ulOBl'otUissoarl.byCbaa.R.Keyeil. pp. 11-18. Report on the Higginsiille aheet, by Ar- 
Tliur WiDsloc pp. l-9B:3pll.;7Qfn>. Beporton tbe Beiier BJiitet, by C. H. Qnrdoo, aiaisMd 
b; J. E. Todd aad H. A. Wheelor, pp. 1-TS ; J Rgi. Report on the Iron UountaiD abeet, bj 
ArtburWinaIow,GraaniDaHBaortli.(ii»]FraD)(L.I4elH>a.pp.l-W:&plI.: 11 Bg*. Beport 
oalliiieLaUotlee1ieet,brChBa.B.Ke)aB, pp. 1-132; 14 pU.; Z7 &«■. 
DA1.IX.—F. A. Saniptoii: 

Balletln of tbe Uisaoari Mininii Clnb, Vol. I, No. I, Jaanary. IXM, 87 pp. : 1 pi. 

Topoeraphlcal Survey la Bontbeut Hiiwouri. Beport made by the commissioners sod 
chief easinmr. 18B!i, 19 p|i. 
litn-ia.—Acnitemu of Science af 81. Louii: 

TrsDUictiuDS. Vol, VII. No, 1. A Study of the Dnlonidfe ot ArkanitaB, with incidental 
n the Mie-ilaBlppi valley, by R, EUaworth Call. pp. IHR; 



ner^ of aa oleotrical oha 



21 pU, 

No. 3, On the Eleotrioal Capacity of I 
Fruioia B. Nipher, pp. 109-118: 1 Bir. 

No. S. Note OD the Olacial Drift in St. Louis. Note on the ocsurnuce of blende In Utl- 
mte. BMentBdditioiuUiIhemiaeraloRyof MlsBonri. By H. A. Wheeler, pp, 121-181. 

mum DHtlatloQ ot Liiiht by ■ prlim, by Francis E. Mplier, pp. 183- 



ue:l Og. 

No. S. Hehitioiu of «alf,c niliiourieHifi Bel 
pp. 197-114: 2 pll. 

No. 8. Flowere uid InMOta. by Charl^H Hub 

No. 7. On a Botational Motion of tbe cath 
Nipher. pp. 181-183. 

No. 8. At What A«e do puplin withdra* fr 



to B.cardBta Uuld., by N. U.Glatteltw, 

tson, pp, lEl-119. 

le disc in tbe Crookea tnbe. by FrancU B. 

a the public sehoobl by C. U. Woodvanl. 



.mes of Force prucendiuB from (n) Two parallel 

B, by Wm. H. Rouver. pp. 201-228; fi Suk. 

^ineie, especially with regard to their germina- 



leometrlcal ConFitrnclionH of '- 

linoa, ( ft) Two electrified poini 

No. 10, A Study of the Kanj^ai Uatilu 

tiOD, by J. B. B. Norton , pp. 2^1-311 : b pll 

Mli40uri Botanical Oarilrn. Wm. Trtleilte, Dirrclor: 

Sixth Annual Report. Ites, l7i2G cm., bouDd in ffreen cloth, gilt top, bsTslsd «Js<w. 131 
pp. : M pU. ContaloB. In annual report of the dimctor. 26 pp., K bslf-totie photoa. tbe fol- 
lowing scieutiSc papere; A Refiaion of the North American apooiea of SagitUiria and 
Ijiphotoearpu', by Jared Q. Smith, pii. -J7-M. pU. 1'2B. J^lneria jtoHdana. by Wm, Tn- 
lease, pp. W-9D; pll. 80-41. and 1 half tone [iholo. Studies on diaeemiuatloD of Voeea. by 
HarbertJ. Webber, pp. 91-112; pll, lB-47, New or little-known apeoies, by Jared G. Smith, 
rp. llS-nS; pll. 48-H. Hound Flora of Alebiwn county, Miaaoari. by B. F, Boah, pp. 

m-134. 

SeTenth Annnal Report. 1896. 2W pp., Ti pll., iocluding a number of balf-tcua photo- 
grapha. Cootaioa. in addition to Director's Report, the following acieDtiflo puton: Jug- 
laodaoov of the United Btatsa. by Wm. Treleaae, pp. 2A-M ; pIL I-2S, including 12 half-tone 
photos ot hickory trees. Agaves of tbe United Statea, by A. Isabel UuUord, pp. 47-1001 
pll. 26-63. including 1« half-iouea. Ligulals WolfBas ot the United Statee, by Cbae. Henry 
Thompson, pp. 101-111; pi. 64-68, Other articles are: "The value of the study of Botany," 
by Benry Wade Rc)«era, Prevideut of Nortbwaateru Oniverslty. an address dellvsrod at the 
Sixth Annual Bnoquet ot IbaTmBteOAof the Oanloci. and "Tbe Slnrtevam Prelinnsan Li- 
brary." balonging to the Barden, pp, 113-209. 
■«*■. S. S. Xorton, .inl^or; 

AStndy of the Kanaas U«tllaglaeip,06pBclally with regani fo I heir germination, by J. B, 
8. NorMm, from Traua. Acad. Sci. St. L., p|^ 229-241 : » till. 
Vmiam rtttrate, Arthur: 

Botanical Opportunity, from BoUnical QaieMe. Vol. U.U v». 
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NEW JERSEY. 

Trenton.— iVeu' Jeney Agricultural College Experiment Station, Byron D. HaUted, Rotanitt: 
Annaal Report of Botanical Deiwrtment for 1890, 190 pp. ; 24 pU. ; 6 fl^. 
Annual Report for 1891. 106 pp. ; 24 ills. 
Annual Report for 1892, 111 pp. ; 35 ills. 
Annual Report for 1893, 149 pp. ; 73 ills. 
Annual Report for 1894, 147 pp. ; 81 ills. 
Annual Report for 1895, 187 pp. ; 70 ills. 

NEW MEXICO. 

Las Cbuces.— 7*. D, A, CockerelU Author: 

The Smaller Bees of tlie genus Andrena, found in New Mexico, by T. D. A CockerBll, 6 pp. 

New Bees of the kodus Halictns, from New Mexico, by T. D. A. Cockerell, 7 pp. 

On a small collection of Coccidie from the Island of Qrenada, by T. D. A Cockerell S pp. 

NEW YORK. 

Albany.— iVew York State Land Survey, Verplanek Colvin, Superintendent: 

Report on Progress, 1894, bound in green cloth, 406 pp. ; 17 pll. Report on the Iron De- 
posits of the northeastern iwrtion of the Adirondack region, with Industrial memoranda, 
pp. 15^170. Adirondack fishes, with descriptions of new species, from researches made in 
1882, by Fred. Mather, pp. 177-240; 1 pi. Plants of the Summit of Mt. Maroy, by ChA8.H. 
Peck, pp. 243-254. Lepldoptera of the Adirondack region, by J. A Lintoer, pp. 257-S7. 
The Winter Fauna of Mt. Marcy, by Verplanek CoWin. pp. 291-308; 2 plL 
Joteph McDonough, " Ye Olde Booke Man ": 
Catalogues, regularly. 

Albion.— i^Van* H, IxUtin, Publisher: 

The Oologist, 1896, Nos. 1-4 ; 76 pp. Contains, besides other articles, Water Birds o( 

• Heron Lake, by P. B. Peabody, pp. 14-16. Notes on the Bloe-headed Vireo in Massachn* 

setts, by J. H. Bowles, pp. 21 and 22. Breeding time of our birds in the extreme part oi 

Western New York, by Edward Reinecke, pp. 45-47. Norway's Bird Islands. Translated 

from Doctor Brehm*s ** From the North Pole to the Equator,*' by Agnes Qaines, pp. 66-69. 

Walter F. Webb, Publisher: 

The Museum : A Journal demoted exclusively to research in natural acienoe. YoL I, Not. 
3-12, 1895, pp. 66-380; numerous engravings. Contains, among other articles. Notes on the 
Nesting of the duck hawk, by William F. Wake, pp. 69 and 70. Industries of animals, by 
Frank C. Baker, pp. 71-76. Hudsonian Chickadee, by Winfred A Steams, pp. 7^78. Ths 
- Chimney Swift, by C. O. Ormsbee, pp. 83-85. Vanilla and its cultivation, by F. H. Knowltoo. 
pp. 88-90. Habits of certain rare northern birds in Commander Islands and Kamtakatka. by 
Loonhard Stejneger, pp. 101-102. Concretionary Qranite, by C. O. Ormsbee, pp. 106 and 
106. Coral, pp. 106-109. On the Preparation of Mammal Skins for Study, pp. 109-112, US- 
HI. Notes on Whistling Swan, by Nathan L. Davis, pp. 114-116. American Dipper, On- 
clus mexicanus, by A. Q. Prill, pp. 116-118. Winter Birds, by W. S. Johnson, pp. 118 and 
119. The Rodents of Michigan, by Morris Qibbs, pp. 145-152. An Ancient Lake in Central 
Vermont, by C. O. Ormsbee, pp. 172-176, 200-202. Notes on the reported extinction of the 
genus Achatinella and marvelous development of a Florida /eueiolaria, by John Ford, 
pp. 1^0-181. Red-shouldered Hawk, by Arthur M. Farmer, pp. 187-188. The American 
flamingo, by Adolphe B. Covert, pp. 202-204. Asphaltum and the Pitch Lake of Trinidad, 
by W. O. Crosby, pp. 206-210. New or little-known plants, pp. 211-214. An Arisona agave, 
pp. 215 and 216. The swallow-tailed kite, Elanoides /orfloatus, pp. 229-288. Cyprtea, by 
Dr. T. H. McCoy, pp. 233-236. Directions for collecting and preserving fish, by Taileton H. 
Bean. pp. 236-24a The Everglade Kite, pp. 242-246. Lobster Hatching at the Woods Holl. 
Mass., station of the U. S. F. C. by C. C. Purdum. pp. 247-248. Occurrence of nickel ore 
nt Keokuk, Iowa, by Qeo. M. Crofts, pp. 218-249. Changes in land and sea, by Chas. T. 
Whiting, pp. 26<^268, 297-299. The Florida gopher or land tortoise, by Charles H. Coe, pp. 
299-302. Giant kites for scientific purposes, pp. 302. 303. An Hour with Baird's and Le- 
conte's sparrows near St. Louis, Mo., by O. Widman, pp. 306-309. The American crow, pp. 
30&-316. The Qreat Auk, A lea impennis, pp. 325-327. Notes on hibernating mammals, by 
C. C. Abbott, pp. 327-330. Our friend, the skunk, by W. H. Kitchell, pp. 882-886. Breeding 
habits of toads, by F. P. Q., in "Outdoor World," pp. 389-34a Metaoritat, pp. 846-«a 
Keokuk Geology, by Geo. M. Crofts, pp. 358-360. Notes on the northern raven In Maine, by 
A. H. Norton, pp. 361-363. The gigantic birds of Southern Patagonia, pp. a6»-M8. 

Vol. II. Nos. 1-3 and 5-12. Showy sea shells, pp. 17-22 ; 21 figs. The summer cmiae of 

the Albatross, pp. 41-45; 3 ills. Showy sea shells, pp. 0^72; 13 figs. Bare birds in Od- 

Mrjo. by J. Maughan. pp. 12^-131. The Antarctic continent, by C. O. Ormsbee, pp. 240-215. 

Vol, III, Nos. 1 and 2. Land and fresh-water shells of Dodge county, Wiaooosin, pp. U-ll 



AC0BBBI0N8 TO THE LIBRABT, 



A. P. Brighnm. Colgalu UniveriUi/i 

The CompoBitB Ori^ ot TopORrapbi' 
Oentt. 800., Vol. XXTII. pp. lfll-174. 
Drift Bonldera between tbe Mohawk 



traotlDo, tte., 18»l-'« 
Fomn, h* Albert F 



1 Riiers, by A. P. Brlgliaii 



Bulletina. 



rnrtt Unti-er.ll,/: 

Dj lis ion. ' 



Jd. r, SHnaerlaixl. Cornell Unii-f 
Bnlletjo No. 03. Entomolotrical 

by H. V. SliDftPrlnnd, pp. 2]3-2;M : 
No. lU, Climbing Cutwomia In Welters 

&l>11.; 2B8& 
No. m. Wirawurme and Ilie Buil Motli. I 
No. IDS. The For FsyUa and the New Vt 



» CiKur-CaM^Benroi 



1. Sllugerland. pp. 5S3-inO; 



No. IS. EntomDloRleal di 



cember, ISM. Qiw 



m Baaaios.— Natural Sctener Aitoeiationn/ aititi-n Tilaaa: 
Prooeedinga, Vol. IV. Nob. 1»-30. pp. 5S-!«. title page acid iai 
V0I.T, Noa. I-IO, ST pp.. title pnso and iDdoi. 
V0I.VI, NoB.lsnd2, 10 pp. 

w YoBK.— /.fonnwn Bocleiu "} jVeio rnrft: 

Abatract of tlio Prooeedintfa for tbe year endinn Marcli 1. IM 
For the year endiog March 28. ISH. witli Dotee on Cuban itl 
le jloinityot New York city, witli 



ly Williai 



Dd. tZp] 



For the year eadiOK Mareli 2<, 19W, the Snakes fnund within SO miles of New York alty, 
bjr B. L. Ditmare, 18 pp. 
Hrv! i'ork.icadetniiofSelfncet; 

TraDiactians Vol SIV, 2SI pp. ; 49 pU. On FluoplambaUa. by BohnalaT Braaaer, pp. 1-6. 
Dialoeation In eertttia portluue of the Atlantic aonstal plain strata and tbeir probable 
cansea. by Arthur Hollick, pp. H-31): S 9«a. On Encmeration of tbaplanta collected by Dr. 
T. E. Wileoi and otbera, in souCheaBtem Arizona in IHS^-'BI. by N. L. Britton and T. B. 
Kearney, jr.. pp. Z1~4I. Additional notes on thn cloBBiflcation of lepldoptorona Urrv, by 
Harrison 8. Djsr, pp. W-62: 4 Bgs. On a KTaalte-diorita Dear aarrison, Weatchester 
county, N. Y., by HeiDcioh Bios. pp. 80-86; 4(Ibs. Notes ou certain variations in the Bio- 
logical ebarocten of two apeciea of bacteria, pp. M-BB. The Protolenus Fauna, by 0. F. 
Matthew, pp. I0I-1S3: 11 pU. A atndy of the PolariiatloD of tbe llsht emitted by incandes- 
cant Bolld and liquid nurt&eee. by R. A. MiUikan, pp. 1I»-1»S; 6 Sna. Effn^ive and dike 
ro«kenear St. John, N. B.. by W. D. Unttbow, pp. W-2lg; Spll,: S D«e. Observationa on 
the yolk nucleus In the egm ot LnmbriBut, by Uray N. Calkins, pp. ISZ-'iX: E flea. The 
«if(ulBeance of muaeular varlaljons, illustrated by roverslnaH of the ontibrachial Seioc 
gronp, by Geo. 8. Huntington, pp. 2S1-25B; 30 plK Two now Cambrian graptoliua, wilb 
DOUw on other Bpeclee of &raptolitidie of that ase. by G. F. Uattbew, pp. 263-273; !pU,; 
Ifl*. 



Catalogue of Eib 



:bI3. 18ffii.Mpp., I flu. 
ITttP York Botinleal Ourcfeii.- 

BullsUn of the Now York Botanical Oaixlc 



I, No. 1,21pp.: Imap. 
'rv York Mlcroieopieal Saelelu : 

New York Hiorwcopieal Juumsl, a >tuarlerly masaiiuo, Vol. Kl, Nus. 1-3. ISBS, M pp. : 
pll. 4S-fil. The Dermal Armor ot the Sturgi<on, by Qeorde William Kosmak. pp. 1-ZI : pll. 

poses, by Edwin A. Kchultzo, (from tho Oerman of Or. WUhalni Leu. Zeltachr. I. wise. 
Mikr. li, 16. 1894.) pp. U-Zd. Notea on tbt^ aeTent«en-year cicada. Cieada irplrndrrtia. by 
£. O. Lore, pp. 37-46: pi. 49 (colored). An andeacribed Vaiteola with an Intereating 
habit, by Dr. Alfred C. Btokea, pp. 41-91 < lUustratad ). Interestinit featarea of well-known 
tdants of New York harbor, by Carllon C. Cnrtla. pp. e3-T» ; pll. HI and GI. The BeUtlou 
of apeHnro to the dptcrmlnation at mlonte atmcture, by Charlea F. Con, pp. 71-W. 
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Arthur Chamberlain^ Editor: 

The Mineral Colleotor, VoL II. Nos. 10-12, pp. 147-192; 8 pll. 
VoL III, Noa. 1-10, 1896, 100 pp. ; 10 pU. ; 4 figs. 

7\irre)f Botanical Club: 

Bailetin, Vol. XXII, 1896, Nos. 1-12; 522 pp.; 28 pll. Family NomenoUtaie, bjr John 
Hendley Bamhart, pp. 1-24. Contributions to American Bryology, IX, by BIJaabeth 0. 
Brinton. A ReTiaion of the genua SeouleriOt with description of one newapeciae, pp.36-IS. 
62-68, 447-458 ; pll. ccxxvn, ccxxix, ccxxxi, ccxlviii, ccxlix. New Planta from Idaho, by 
Looia F. Henderson, pp. 48-50. Index to recent literature relating to American Botany, 
pp. 52-56. New Species of Ustilagineee and Uredineip, by J. B. Ellis and B. M. Eferhari, 
pp. 57-4S1. Some new hybrid oaks from the southern states, by John K. Small, pp. 74-76; 
pll. ccxxxu-ocxxxv. Food plants of the North American Indians, by Dr. V. Havard, pp. 
98-123. Notea on some Florida plants, by Geo. V. Nash, pp. 141-161. A fossil marine diato* 
maceous deposit at St. Augustine, Florida, by Charles S. Boyer, pp. 171-174. New Species 
of parasitic fungi, by S. M. Tracy and F. S. Earle, pp. 174-179. New Speciea of Fungi, by 
Chas. R. Peck, pp. 198-211. Hi,perteum boreale Britton and related species, by Eugene P. 
Bicknell, pp. 211-215. Descriptions of new leaves from the Cretaceous (Dakota group) of 
Kansas, by Arthur HoUick, pp. 225-228 ; pll. ccxxxvi, ccxxxvn. Preliminary List of the 
North American species of Malpighiaoeie and Zygophyllacee, by Anna Murray Vail, pp. 228- 
232. Enumeration of the Lichens of Newfoundland and Labrador, by John W. Eckfeldt, 
pp. 239-260. Diatomaceous deposit from an artesian well at Wildwood, N. J., by Charles 
S. Boyer, pp. 280-266. Preliminary notes on Nelumbo lutea, by Benj. Heritage, pp. 269-271; 
pi. ccxxxi. Crytogamic notes from Long Island, by Smith Ely Jelliffe, pp. 274-275. 
Some new and rare desmids of the United States, by L. N. Johnson, pp. 280-296 ; plL ocxxxix 
and ccxL. New species of Phytalis^ by P. A. Rydberg, pp. 306-308. The genus 8anievila 
in the eafltem United States, with descriptions of two new species, by Eugene P. Bicknell, 
pp. 351-361; pll. ccxLi-ccxLV. Antidromy of plants, by George MacUwkie, pp. 379-®7. 
Description of a new problematical plant from the lower Cretaceous of Arkansas, by F. H. 
Knowlton, pp. 387-300. Teratological Notes, by Francis E. Lloyd, pp. 896^997 ; pL 847. 
New or noteworthy American grasses, by Geo. V. Nash, pp. 419-424, 463-465, 511-512. Notes 
on some Cyanophyceee of New England, by William Albert Setchell, pp. ^4-431. Flora of 
Richmond county, N. ¥., additions and new localities, 1891-*95, pp. 460-462. Vegetable 
spiralism, by George Macloskie, pp. 466-470. Study of the genus Oalaetim in North America, 
by Anna Murray Vail, pp. 500-511. Notes on some southern Cassias, by Charles Louis Pol- 
lard, pp. 513-516. 

Vol. XXIII, Nos. 1-12, 1896, 330 pp. ; 18 pll. Note on Jungermannia marehica Nees, by 
Alexander W. Evans, pp. 12-15; pll. 254 and 255. Two new genera of Saxifragaceae, by John 
K. Small, pp. 18-20; pll. 256 and 257. Drink Plants of the North American Indians, by Dr. 
V. Havard, pp. 33-46. New species of leguminous pods from the yellow gravel at Bridge- 
ton, N. J., by Arthur HoUiok, pp. 46-49; pll. 258 and 259. Contribution to the Pyrenomy- 
cetes of Maine, I, by F. L. Harvey, pp. 50-58. List of speciea of the smaller herbaceous 
genera of North American Saxifragaceae, by Wm. £. Wheelock, pp. 67-78. Revision of the 
North American Thuidiums, by G. N. Best, pp. 78-90. Notes on some Florida Planta, II, by 
Geo. V. Nash, pp. 95-108. Notes on Kuhnistera, by A. A. Heller, pp. 11^125 ; pi. 262. The 
Blue-eyed grasses of the eastern United States ( genus Sisyrinchium)^ by Eugene P. Bick- 
nell, pp. 130-137 ; pll. 263-265. Studies in the Leguminoscp, I, by Anna Murray Vail, pp. 139- 
141. Grass notes, by F. Lamson-Scribner, pp. 141-147; pi. 266: 2 figs. (Enothera and its 
segregates, by John K. Small, pp. 167-194. Salix Candida Willd. and its hybrids, by W. W. 
Rowlee and K. M. Wiegand, pp. 194-201 ; pi. 267. New species of fungi from Mississippi, by 
S. M. Tracy and F. S. Earle, pp. 205-211. Preliminary Revision of the North American Iso- 
theciaceae, by A. J. Grout, pp. 223-233. Revision of the genus Asimina in North Anaerica, 
by Geo. V. Nash, pp. 231-242. Notes on Potentilla, I, by P. A. Rydberg, pp. 244-248, 2S9-265, 
301-306. Description of a supposed new species of fossil wood from Montana; by F. H. 
Knowlton, pp. 250-252 ; pi. 271. A neglected species of Oxatit and its relatives, by John K. 
Small, pp. 265-269. Fossil Diatomaceee from Nebraska, and their relation to modem spe- 
cies, by C. J. Elmore, pp. 269-275. What is meant by stem and leaf, by Emily L. Gregory, 
pp. 278-281. Contribution to the Myxogasters of Maine, by F. L. Harvey, pp. 307-314. On 
a new species of Scrophulariii hitherto confounded with S. marylandica, by Eugene P. 
Bicknell, pp. 314-319. Botanical Gardens, by W. L. Britton, pp. 331-345. New and note- 
worthy species of Sazi/rar;a, by John K. Small, pp. 362-368. The genus Cephalotia in 
North America, by Lucien M. Underwood, pp. 3S1-394. Notes on Potentilla, IV, by P* A 
Rydberg, p. 394; 2 pll. New species of fungi, by Charles H. Peck, pp. 411-420. Notes on 
Potentilla, pp. 429-485; 2 pll. Reinke's discussion of Lichenology, by Albert Sohneider, 
pp. 439-448. A new Gymnogramme from Venezuela, with remarks on some other Veoanelan 
ferns, by B. D. Gilbert, pp. 448-454. Enumeration of the plants collected by H. H. Busby 
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in BoliTia, 1885-*86, by Elizabeth Q. Britton, pp. 471-489. On the formation of the circalar 
Mnskeg In tamaraek swamps, by Conway MacMUlan, pp. 500-507 ; 3 pU. The North Amer- 
ican species of Agrimonia, by Eugene P. Bicknell, pp. 508-528; 2 plL Terminology among 
the orders of Thallophytes, by L. M. Underwood, pp. 52(Hi82. New species of yuella, by 
T. F. Allen, pp. 5»-536; 3 plL 

PoroHKBKPfliB.— Fa««ar Brothen ImtUute: 

Transactions, 18M-*96, 300 pp. Diatoms, by D. B. Ward, pp. 66-85. Bacteria, by D. B. 
Waid, pp. 188-205. Ento-parasites and hygiene, by Theo. Neumann, pp. 206-248. Tubercu- 
losis, by J. W. Poucher, pp. 248-266. 

ILocBEBTEM.—RoeJieiter A eademy of Science : 

Brochure 4 of Vol. II, 1896, pp. 289-384, with Tolume index and contents. 

Brochure 1 of VoL III, 1896. Plants of Monroe county, N. Y., and adjacent territory, by 
Florence Beckwith and Mary E. Macauley, assisted by Joseph B. Fuller, pp. 1-150; map 
of county, and geological map and section. 

SCHBNBCTADT.— CTkai. 8, PtoaieTt Union College: 

Classification of the Upper Paleozoic rocks of central Kansas. From Journal of G^logy, 
Vol. Ill, 1895, pp. 682-705, 764-aX); 4 plates, from photographs taken by Prosser. 

NORTH CAROLINA. 

Chapbl Hill.— JSritoTia Mitchell Scientifle Society: 

Journal for the twelfth year, 1895. Part 1, 42 pp. Part 2, 56 pp ; 5 pU. ; 3 photographs ; 

1 map ; 1 fig. 

NORTH DAKOTA. 

Faboo.— iVbr^ Dakota Agricultural Experiment Station: 

Annual Reports: 1891, 17 pp. ; 1892, 24 pp.. 2 pi. ; 1895. 20 pp. ; 1896, 14 pp. 
Bulletins: No. 1, January, 1891, grain smuts, 28 pp., 7 figs. ; No. 2, small fruits, 18 pp. ; No. 
5, sugar beets, 50 pp., 2 pll., 4 figs. ; No. 6, the mustard family, 19 pp., 7 plL ; No. 8, wheat 
growing and dairying in North Dakota. 14 pp. ; No. 9, rheumatism in horses, 15 pp., 5 ills. ; 
No. 11, grain and forage crops, 32 pp. ; No. 12, transplanting onions, 10 pp., 7 figs. ; No. 14, 
tuberculosis, 18 pp. ; No. 15, chemical composition of foods, 14 pp. ; No. 13, rational selec- 
tion of wheat for seed ; typhoid fever, 31 pp., 11 figs. ; No. 16, dairy herd record, 1894, etc., 
24 pp. ; No. 17, effect of seed exchange upon culture of wheat, etc., 20 pp., 2 ills. ; No. 18, 
some profitable vegetables from North Dakota, 16 pp. ; No. 19, treatment of smut for wheat ; 
treatment of potato scab, 11 pp., 2 figs. ; No. 20. rations for horses. 18 pp. ; No. 21. cleanli- 
ness in handling milk. 20 pp., 6 figs ; No. 22, the creamery industry, 27 pp., 15 ills. ; No. 23, 
grain and forage crops, 24 pp. ; No. 24, North Dakota soils, 17 pp. ; No. 25, tree culture, 11 
pp.; No. 26, feeding of millet to horses, 17 pp.; No. 27, new studies upon smuts, 54 pp., 

18 figs. 

OHIO. 

Akrojx.—E, W* Clay pole, Buchtel College, Author: 

On the Teeth of Mazodus, by E. W. Claypole. From Proceedings of American Microscopical 
Society, 1896. 8 pp. On the structure of some Paleozoic spines from Ohio. 2 pp. 

On a new specimen of Cladodus clarki, by E. A. Claypole. From American Gheologist, Vol. 
XV, January, 1896. pp. 1-7 ; 2 pll. 

Human Relics in the drift of Ohio, by E. W. Claypole. From American Geologist, Vol. 
XVIII, NoTcmber, 1896, "pp. 302-314; 1 pi. 



Columbus.— OAio Academy of Science: 

Third annual report, 1894, 68 pp. ; 1 pi. 



Gbanyills.— I>rai«on University: 

Bulletins of Scientific Laboratories, Vol. IX, part 1. The Paleozoic formation, by W. F. 
Cooper, pp. 1-10. Lichens of Licking county. Ohio, by J. Orrin R. Fisher, pp. 11-14. Pre- 
glaoial and recent drainage channels in Ross county, Ohio, by Gerard Fowke, pp. 15-24 ; 1 
pL A preglacial tributary to Paint creek and its relation to the beech flats of Pike county. 
Ohio, by W. Q. Tight, pp. 25-34; 1 pi. 

OBBBLlir.— Ofter^in College: 

Laboratory Bulletin No. 3. Bird migration at Orinnell, Iowa, and Oberlin, Ohio, by 
Lynds Jones, 72 pp. 4. Questions for Botany, 11 pp. 5. Hertwig's summaries in system- 
atic Boology, translated by Albert A. Wright, 35 pp. 

The Wilson Quarterly, Vol. IV, No. 1, pp. 1-46. No. 2, pp. 47-92. 

Bulletins of Wilson Ornithological Chapter of Agassiz Association. 5. The American 

crow, by Frank L. Barns, 41 pp. 6. 18 pp. 7. 12 pp^ 8. 12 pp. 9. 16 pp. 10. 12 pp. 11, 12 pp* 
12. 12 pp. 
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WoosTBR.— Ohio Agricultural Experiment Station : 

Bulletins : No 58. Thirteenth annual report, 1894, 51 pp. 59. NoxiouB weeds, etc, 5 pi>. 
60. Feeding for Beef, 50 pp. ; 61. Snb-irrigation in greenhoases, 20 pp. ; 4 ills. 62. Orape 
root worm, 19 pp. ; 1 pi. 63. Orchard spraying, 17 pp. 64. Smat of Oats, 25 pp. ; 1 pL 6S. 
Potatoes, 19 pp. 66. Fourteenth annual report, 57 pp. 67. Oats, 18 pp. 68. Some destructirs 
Insects, 40 pp. ; 4 pll. 69. Chinch-bugs, 20 pp. 70. Forage crops, 27 pp. 71. Maintenance of 
fertility, 80 pp. 72. Peach yellows, etc., 80 pp. 

Technical Series, Vol. I, No. 4 : Birds of Wayne county, Ohio, by Harry C. Oberholtser, 
pp. 24a-d47 ; illustrated. 

OREGON. 

Vo^tIaKVH}.— Library Aisociation of Portland: 

Our Library. Vol. 1, 1895, Nos. 20-24, pp. 77-116. Vol. II, 1896, Nos. 1-5, pp. 1-20. 

PENNSYLVANIA. 

LiACKAWAua A— Lackawanna Institute of History and Science: 

Historical Series, No. 4 : The Territory of Scranton immediately prior to the Lackawanna 
Iron and Coal Co. purchase, by Edward Merrifield, pp. 2-15; 1 map. 2. Early history of 
" Dark Hollow," " Slocum Hollow," etc., by J. C. Piatt, pp. 1-36. Scientific Series, No. 5: 
The aim of an institute of History and Science, by J. P. Lesley, pp. 1-7. 

Philadelphia.— ^eademj/ of Natural Science of Philadelphia: 

Proceedings : 1879, part 8 ; 1880, part 1 ; 1889, parts 1 and 2 ; 1890, part 1. 

Proceedings for 1894, part 8. A proposed classification of the fossorial Hymenoptera of 
North America, by William J. Fox, pp. 292-807. Recent mound exploration in Ohio, by 
Gerard Fowke and W. K. Morehead, pp. 808-^1; 6 figs. New species of fungi from 
various localities, by J. B. Ellis and B. M. Everhart, pp. 322-386. Study of the systematic 
and geographic distribution of the decapod family Atyidee Kingsley, by Arnold E. Ortman, 
pp. 897-416. Supplementary note to Mr. Johnson's list of Jamaican diptera, by T. D. A 
Cockerell, pp. 419-420. On a collection of Batrachia and Reptilia from the island of 
Hainan, by E. D. Cope, pp. 423-442 ; 3 pll. A new Insectivore from the White Biyer beds, 
by W. B. Scott, pp. 446-448. Pterodrilus, a remarkable Discodrilid, pp. 449-451 ; 1 pl. The 
Sadsbury Steatite, by Theodore D. Rand, pp. 455-460. 

Proceedings for 1895, 609 pp. ; 14 pll. Some new bees of the genus Perdita, by T. D. A. 
Cockerell, pp. 11-19. Notes on some specimens of Pyrenomycetes in the Schweinitz Herba- 
rium of the academy, by J. B. Ellis, pp. 20-31. Description of new mammals from Florida 
and southern California, by Samuel N. Rhoads, pp. 32-^. New and otherwise interesting 
Tertiary mollusca from Texas, by Gilbert D. Harris, pp. 45-88; 9 pll. The Eocene Tertiary 
of Texas east of the Brazos river, by William Kennedy, pp. 89-160. Arrangement of retinal 
cells in the eyes of fishes partially simulating compound eyes, by John A. Ryder, pp. 161- 
166. Study of the systematic and geographic distribution of the decapod family Crango- 
nidfp Bate, by Arnold E. Ortman, pp. 173-197. Does the Delaware Water Gap consist of two 
river gorges T by Emma Walter, pp. 198-205 ; 1 map. New species of the genus Cerion^ by. 
H. A. Pilsbry and E. G. Vanatta, pp. 206-210. Descriptions of a new series of Achatinellidc 
from the Hawaiian islands, by D. D. Baldwin, pp. 214-236, 2 pll. Observations on the den- 
tition of Achatinellidap, by H. M. Quatkin and Henry Suter, with prefatory note by H. A 
Pilsbry, pp. 237-240. The extinction of species, by Charles Morris, pp. 253-263. Protoptu- 
chus fiatcherit a new rodent from the Uinta Eocene, by W. B. Scott, pp. 269-286. Diptera 
of Florida, by C. W. Johnson, pp. 303-340. New species of Fredericia from the vicinity of 
Philadelphia, by J. Percy Moore, pp. 841-345; 1 pl. Synopsis of the Bembicini of boreal 
America, by William J. Fox, pp. 351-374 ; 1 pl. Reptiles and amphibians of Tennessee, by 
Samuel N. Rhoads, pp. 376-407. New species of fungi from various localities, by J. B. Ellii 
and B. M. Everhart, pp. 413-441. Birds of Tennessee, by S. N. Rhoads, 463-501. Birds collected 
in north Greenland by the Peary expedition of 1891-'92, by Whitmer Stone, pp. 5O2-505. 
Archfeological work in Ohio, by Gerard Fowke, pp. 506-515. Synopsis of North American 
species of Gorjtes Latr., by William J. Fox, pp. 517-539. Some new western plants, by Ed- 
ward L. Greene, pp. 54^-554. Notes on cross-fertilization of flowers by insects, by Ida A 
Keller, pp. 555-561. 

Proceedings for 1896, parts 1 and 2 : New species of Moliusks, by Henry A. Pilsbry, pp. 15- 
24 ; 2 pll. Bees of the genus Perdita, F. Smith, by T. D. A. Cockerell, pp. 25-107. The moult- 
ing of Birds, by Whitmer Stone, pp. 108-167 ; 2 pll. ; 2 figs. Mammals of Tennessee, by 
Samuel N. Rhoads, pp. 175-204. Summary of new Liberian Polydesmoides, by C. F. Cook, 
pp. 257-267. Scolidie of Brazil, by William J. Fox, pp. 292-^07. The Mesenterios of Saoria, 
by E. D. Cope, pp. 808-314. Catalogue of the species of Cerion, with descriptions of new 
forms, by H. A. Pilsbry and E. G. Vanatta, pp. 315-338; 1 pl. Revision of North American 
Slugs, by H. A. Pilsbry and E. G. Vanatta, pp. 339-350; 2 pU. Synopsis of the polar hares 
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of NarthAinerieii.liy Samuel N. RliosdA, pv. 391-378; 4 pU. New and llnle-kaown niain' 
■nalia from the Kennebec bane deposit, by E. D. Cope. pp. 37S-39I. ItiFUlBr laad shell 
raiiuaa, b; William H. Doll, pp. SK-UO: 3 pU. On tlie bemUplieres ot the saurla. by £. 
D. Cope, pp, 161-461. 
Amtrlmn Fhilotophieal Bnetety : 

ProG«e<IiDn. Noe. K6, 90. W, lEO. va, 139. 

ProeeediDBS. Vol. XXXIV. 1S95, «98 pp. ; IB pll. 9ignifl<aQ0C of the jii«fll arch, by D. D. 
Blade, pp. 50-87: 3 fl«B. Freliiitorlc Ethaography of Wc»l«ni Aala, by Panial Q. BrintOD. 
pp. n-VOi. Maiioe fauna of theMioceoe Poriod. by E. D. Cope, pp. ISS-IU. : 2 pU. ; also Vol. 
!5, pp. \sa-\a; 2 pU. Hypenoid Motlia and allied groups, by A. B. Orote, pp. 4ie-4!l8. 
ReptUlau order Colyloaanria, by B, D. Cope, pp. 430-497 ; 3 pll. Some PlelaMoeue mam- 
mails from Petite Auoe. La., by E. D. Cape, pp. 4»-4a8: 2 pit. 

Vol. XXXV, IBM, 290 pp,^ 34 Bax. Eucalyptus in Alseiia and Tunisia, by Edward Pepper. 
Pp. 39-H. Facton of organic evolution from the embryological Btaadpoint, by E. 0. 
Conldio, pp. 78-84. Seme fmm botanical ataadpoint, by L. B. Bailey, pp. 8S-lit. Hiilory 
or tlic Cotylusauiia, by E. D. Cope, pp. 122-139 : 4 pll. Osteology of White Riier borsee. 
by UaraasS. Farr, pp. 147-17^; Ipl.: S fl^. Natural aelection nud separation, by Arnold 
£. Ortjnaan, pp. 17&-ie2. On tliesecond abdominal segmont inn few Libellnlidte, by Martha 
F. Boddard. pp, Z(»-ZI2: 2 pU. Marine rusiila from tliu coal measarea of ArkanssB, by 
Jamas Perria Smith, pp. 21S-2W ; 9 pll. 

Transactione, ToL XIX, 18H. WH pp. : 128 plL Old Babylonian iuseriptionx. chiefly from 
Nippur, by H.y,HIlpreoht. pp. 1-M; Ml pll.; aim. pp. 221-282: >Opll, The mammalia of 
the Deep River beds, by W. B. Scott, pp, fi»-lS5; B pll. Tbo classiaeatioD of the Ophidia, 
by E. D. Cope, pp. I)ja-219: 18 pll. Site. SI x ZS om. 

Vol. XIX, Nev Bariea. part 1, pp. 1-198: 3 pll. A new method ot datarmioinii the portur- 
batjons of the minor planets, by William UcKnight Ritter, pp. l-17t. On the difTelopmeut 
ottbemontli-parlaofeertaii) ine«cta. by John B. Smith, pp. 1TMB8; apll. 
-TVojuj/Zronta ileolagieal Burwij, I. P. Ltiltv. SliUe GtologiU: 

Summary Final Report, VoL », IB9J, part I. CBrboaiferoue, pp. 1SZ&-ZIS2. Cbap. OXI- 
CXTII. PocoQO. etc, pp. 1829-1915. Report on the antbraclte region, by A. DW, Smith, 
pp. 19ie-ZM9. 

Part II, pp. 2153-2838 ; pll. 3»e-«11. The Bituminous Coal Fields, by R. V. d'InviUiers. pp. 
21^3-238(1: pU. 3De-S3l. Fo»il plants and ehelU from tba coal meaanres. pll. S32-S95. Re- 
a the New Re^l of Backs and Mout^mery counties, by Beojamia Smith Lyman, pp. 
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Ratletina. VoL X.Nos. 4-12; pp. 19-204. Vol, XI, Nob. l-B; pp. I-IU. Nos. 11-12: pp. 1 
S. VoL XII, Nog. 1-5: pp. 1-80. 

i.—Tciai Afndi-mun/Scirnee: 

Tranaactlons. Vol. I. No. 4. I8B5, 96 pp. Tbe law ot hypnotism, by B. S, Byer, pp, 1- 
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perimental Teriflcation, by W. H. Voo StreerawitB, i>|>. <l-flO. On the Bioseogxmpby 
lUzioo, Texas, New ICezieo. and Ariiona, by C. H. T^ler Townaend, pp. 71-M. 

Fr&cUnrie W, SimondM, Author: 

Floating Sand: An onosnal mode of riyer transportation. From American 
Vol. XVlf. 1806, pp. 29-87. 

A reply to some statements in Professor Terr's " Lake Caynga, a Bock Baain. 

American Geologist, Vol. XIY, 18M, pp. 58-62. 

Commercial Mica in North Carolina. From Science, New Series, YoL lY, No. 89, Sepfee 
ber, 1896, 8 pp. 

Oeoloffy in the Colleges and Uniyersities. From Science, New Series, YoL lY, Na 

October. 1896, 2 pp. 

YERMONT. 

BvuLlnaroit.— Vermont Agricultural Experiment Station: 

Annual Reportn : 1894. 200 pp. ; 25 figs. 1895, 240 pp. ; 4 pU. ; 42 figs. 
Balletins : No. 43. Household pests, 6 pp. ; 4 figs. 44. Spraying orchards and po^ 
fields, 22 pp. ; 15 figs. 45. Analysis of commercial fertilisers, 8 pp.' 46. Analysis of 
mercial fertilisers, 12 pp. 47. Commercial fertilizers, 44 pp. 48. Gluten feeds and 
16 pp. ; 1 fig. 4Sf, Potato blights and fungicides, 18 pp. ; 4 figs. 54. Salad plants and pi; 
salads, 13 pp. 55. Apple-growing in Grand Isle county, 18 pp. ; 9 figs. 

WASHINGTON. 

BroKANK.— A. A'. Armtttrong^ PublUher: 

Mining. Vol. 1, Nos. 1-4, 332 pp., 1896. Notes on the geology of the Neihart 

DiHtrict, Montana, by W. H. Weed. pp. 25-29. Coal fields of Washington, by C. C. W_ 
houHe, Jr.. pp.67-71. The coal retiouroes of Washington, by T. B. Corey, pp. 231-289. Yo 
Not. 1-a. 5, 6. pp. 1-91. 117-160. 1894. 

WISCONSIN. 

Madison.— Wiaettnxin Academp of ScieneeSt Art» and Letten: 

Trausactionii, Vol. X, 1894-*95. 620 pp. ; 19 plL ; 21 figs. On two new species of Dia 
mus. by C. Dwight Marsh, pp. 15-18 ; pi. i. Some New Jersey Eslcers, by G. E. Culrer. 
19-23. Maximum stresses in bridge members, by L. M. Hoskins, pp. 24-40; pL n. An. 
proved harmonograph, by Charles H. Chandler, pp. 61-63. Progress of meridian tr». 
olxM^rvations, by A. S. Flint, pp. 64 and 65. Sphagna of the upper Wisconsin Talley, Ym^" ^- 
S. Cheney, pp. 66-68. Hepaticw of the Wisconsin yaUey, by L. S. Cheney, pp. 70-72; pi. "m:*^. 
i>n tlio hinlii of SliiixTton, iu Biiriua, Outagamie county, Wisconsin, 1881-*8S, by P"-* ^ 
Gruudtvig, trauslaUni by C. £. Faxon, pp. 73-158. Geology of Conanicnt Island. B. I.-* ^^ 
Gei^nie L. CiUlio. pp. 199-230; pi. iv. The ^nse of sight in spiders, with 
mi the ci^lor ^mse. by George W. and Elisabeth G. Peckham. pp. 231-26L The personal 
tiim in ethic8. by Franlc Chapman Sharp* PP* 299-309. On the classifteation of car^^*^"^ 
C(uup^>uuiiss. by Edward Kremers, pik 310-3:26. The anatomy of the heart of Cambam^^— _^^ 
W. S, Miller, pp. 3S7-336; pU. v and vi. The erosire action of iee, by G. E. Cnlyer, pp. 
iW&. i>u the actit^ of aluminum chloride on saturated hydrocarbonSt by Homer W. 

yer. pik 3tf7 369. Plankton studies on Lake Mendota. by E. A Birga, O. A (Maoa 

1\ Uanier. pi*. 421-481; pU. vii, viii, ix. and x. Bowlder trains from the ooteropaof ^^^ 

WaterliH^ i^uartsile area, by Ira M. Buell. pp^ 4S5-5Q9; plL xii, xm, xir, XT, and xn. ^^I"^^ 

Ye«N»tatioi\ of tlte town Prairie du Sac. by Herman Frederick Loedecs, pp^ SM^-6U; pL ^^^ __ 

Relatiim of the cort«,»x of the eat*s kidney to the rolnme of the kidaay, aad an 

\4 ihe number of trlomeruli. by W. S. Miller and E. P. Carltoo. pp^ 

urvmeutik by LAHuiard S^'wal Smith, pp. 539-555; pL xviii ; 21 figs. Tba ocisiB of the 

i4 Wi^cousiQ. by C. K. Van Hise. pp. 55«-5«X Plate xix. map of Wisconsin, showing 

MlLWAvcuc. — fhtNu* MmsitHtH o/<Ar Citj/ of ytUwauket: 

Thirteenth Annual Report of the Board of Traste«e> September 1. 18M. to Ai^nst 91. 

64p|v 

WYOMING. 

IVivftrtruent^ i>f chemistry and eogineering. Special bolletin. Ji 
(^«wer v^ W>v>uiiug civU and v>ii. by Edwin E. Sloeeon and L. C. OnlWrn. 3t pp*. 

CANADA. 

CaivXH-nui. I .-.4. HMkrxi^ ¥\kblisJwr: 

Le NAtun^U^te CaaaduNx. Vv>L X\ll. Febcuary-December. UKl 
l>»r V. A. Hujird. ih"- 1^ Si. » ^^ 117-tau. IX^UKL Formation dn 
UMiuk p^ t^tt, SZ 41. lO: lOk l2l-t:U. 13iKU& Id^lriK Onr 
b> Ttkw. W. lFSletf.p(^«!44. :AHKL LepaiopteciM de Sb#cb(wk» «t * 
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Tille, par TAbbe P. Begin, pp. 74-77, 02-04. Lea demieres dencriptioQs de 1' Abbe ProTan- 
€her. pp. 70-80, 110-112, 120-131, 140-142, 157-190. 172-170. 

VoL XXIIX, 1808. Formation da Sajjraenay, par P.-H. Dumais, pp. 4-8, 83-W. Lea der- 
nieres deeoriptions de T Abbe Provancber, pp. MO. Liepidopteres de Sberbrooke, pp. 90-42, 
88-60,75,78. L'Abbe Proranober, pp. 40-53, 81-84, 113-117, 145-148, 177-180. Une excnrsion 
dans lea Hantes Alpes, par E. Oasnaolt. pp. 53^7, 70-74, 85-00, 108-100, 117-121, 151-156, 183-187. 
La Flore de la Cote Nord, par L*Abbe C. Lemay, pp. 00-02, 121-123, 137-130, 188-172. 

Traite Elementaire de Zoologie, 132 pp. 

Hai<I7AX, N.S.— 2Vbva Scotia InttUute of Natural Science: 

Proceedlnirs and Transactions, Vol. VIII, Part IV, pp. 381-470. On the measarement of 
tbe resistance of electrolytes, by F. J. A. McKittrick, pp. 381-300. Notes on Nora Sootia zool- 
ogy, by Harry Piers, pp. 395-410. Notes on collection of silnrian fossils from Cape George, 
Antigonish county, N. 9., by Henry M. Ami, pp. 411-415. Recent sedimentary formations on 
Bay of Fundy coast, by R. W. Ells, pp. 416-410. Deep mining in Nora Scotia, by W. H. 
Prest, pp. 420-434. Note on the Sidney coal field, by £. Oilpin, pp. 435-438. List of plants 
coUeeted in and around Shelbume, by Qeorge H. Cox, pp. 430-444. Phenologioal obser- 
▼ations made at stations in Nora Scotia and New Brunswick, by A. H. MacKay, pp. 451-455. 

Vol. IX, Part I, pp. xz+100; 5 pU. Notes on concretions found in Canadian rocks, by 
T. C. Weston, pp. 1-0; 6 figs. Iron ores of Nictaux, N. S., by E. Oilpin, Jr., pp. 10-20. True 
surfaces and accurate measurements, by D. W. Robb, pp. 21-25. Relics of the stone age in 
NoTa Scotia, by Harry Piers, pp. 26-^; 3 pU. Phenological obserrations, by A. H. Mac- 
Kay, pp. 50-63. Foraminif^rous deposit from the bottom of the North Atlantic, by A. H. 
MacKay, pp. 64-67. Notes on the geology and botany of Digby Neck, by L. W. Bailey, pp. 
68-82 ; 3 pU. The flora of Newfoundland, Labrador, and St. Pierre et Miquelon, Part II, 
by Arthur C. Waghome, pp. 83-100. 

VoL IX, Part II, pp. xxi-lxxx + 101-218 ; 4 pll. Conductiyity of mixtures of electro- 
lytes, by J. G. MacGregor. pp. 101-110 ; 1 fig. Calculation of conductivity of mixtures of 
electrolytes having a common ion, by Douglas Mcintosh, pp. 120-133. The undeveloped 
coal-fields of Nova Scotia, by E. Gilpin, jr., pp. 134-140. Notes on the geology of New- 
foundland, by T. C. Weston, pp. 150-157. Glacial succession in central Lunenburg, by 
by W. H. Prest, pp. 158-170. Notes on the superficial geology of Kings county, N. S., by 
A. E. Coldwell, pp. 171-174. On an arborescent variety of Juniperut communis^ by J. Som- 
ers, pp. 175-170. Some Nova Scotian illustrations of dynamical geology, by L. W. Bailey, 
pp. 180-104 ; 3 pU. ; 2 figs. Phenological observations, by A. H. MacKay, pp. 106-207. Pre- 
liminary notes on Orthopteraof Nova Scotia, by Harry Piers, pp. 206-218. 

BUmilton, Ont,— Hamilton AsMociation: 

Journal and Proceedings, 1804-'05, No. XI, 103 pp. Early Indian history, by P. E. Jones, 
pp. 17-23. Brief notes on the Devonian and other rocks, Ontario, by C. C. Grant, pp. 65-78. 
Glacial man controversy, etc., by C. C. Grant, pp. 79-84. Hamilton sponges, by A. E; 
Walker, pp. 85-87 ; 5 figs. 

1805-'06, No. XII, 184 pp. Acetylene gas, by Geo. Black, pp. 18-27. Notes regarding local 
graptolites, by C. C. Grant, pp. 150-163. Notes on the Pipestone district, Manitoba, by 
J. A. Donahy, pp. 164-174. 

lioimtBAL, Qdb. — Britinh Association for the Advancement of Science: 
Handbook of Canada, 336 pp. ; 2 maps. 

Royal Society of Canada : 

Proceedings and Transactions, VoL XII, 1804, 551 pp. ; 12 pll. Bibliography of the mem- 
bers of the Royal Society of Canada, pp. 5-70. Section II. Inuits of our Arctic Coast, by J. 
C. Schults, pp. 113-134. Section III. On the strength of Douglas fir, white pine, and red 
pine, by H. T. Bovey, pp. 11-18. Observations on some structural variations in certain 
Canadian Coniferep, by D. P. Penhallow, pp. 10-42 ; 4 pll. ; 3 figs. Notes on errors in me- 
ridian transit observations, by C. H. McLeod, pp. 43-46. Quality of air in Ottawa, by F. T. 
Shutt and A. McGill, pp. 47-48. Section IV. Canadian Forests, by John Macoun, pp. 3-20. 
Potsdam and calciferous formations of Quebec and eastern Ontario, by R. W. Ells, pp. 21- 
30. Psychic development of young animals and its physical correlation, by Wesley Mills, 
pp. 31-62. L'Eboulis de St. Alban, par Mgr. Laflamme, pp. 63-70. Synopsis of air-breathing 
animals of the Paleozoic in Canada, to 1804, by Sir Wm. Dawson, pp. 71-88. Organic remains 
of Little River group, II, by G^F. Matthew, pp. 80-111 ; 1 pi. Sponges from Western coast 
of North America, by Lawrence M. Lambe, pp. 113-138 ; 3 pll. Cross-fertilization at ex- 
perimental farms, by Wm. Saunders, pp. 130-144. Preservation of fruit for museum pur- 
poses, by Wm. Saunders, pp. 145-146. Fossil cockroaches of North America, by Samuel H. 
Scudder, pp. 147-153. Size, 23x30 cm. 

Proceedings and Transactions, Second Series, Vol. I, 1805, 18x24 cm., bound, 848 pp.; 
14 pll. Section II. An Iroquois condoling council, by Horatio Hale, pp. 45-65. The 
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present condition of American Anthropology, by John Campbell, pp. 87-791. Later 
Prehistoric man in New Brunswick, by Charles HiU-Toat, pp. 108-122. Haida Grammar, 
by C. Harrison, pp. 123-226. Section III. Advances in mineralogloal chemistry, by B. J. 
Harrington, pp. 8-17. Note on secondary undolations recorded by 8elf->regiaterinf tide 
gauges, by W. Bell Dawson, pp. 2^27; 2 pll. Theory of the screen in Um i^iotoHDe* 
chanical process, by E. Deville, pp. 2^-61 ; 81 figs. Results of observations of soil tempera- 
tnres with electrical resistance thermometers, by Hugh L. CaUendar, pp. 83-^ ; 6 figa. On 
the hypothesis of abstract dynamics, by J. G. MaeOregor, pp. 8S-0S. Viscoaity in liquids 
and instruments for its measurement, by Anthony McOill, pp. 97-103 ; 2 figs. Seetioo lY. 
Practical Entomology, by James Fletcher, pp. 3-15. Preliminary catalogue of marine 
mollusoa of the Pacific coast of Canada, with notes upon their distribution, by Qeorge W. 
Taylor, pp. 17-100. Notes on some Cretaceous fossils collected during explorations in 
British North America, by J. R. Whiteaves, pp. 101-117 ; 1 pi. Fi^sils firom YanoouTer 
Cretaceous, etc., by J. E. Whiteaves, pp. 119-136; 2 pll. Tertiary Plants from YanooaTer, 
by Sir William Dawson, pp. 137-161 ; 5 pU. Physical features and geology of Ottawa canal, 
by R. W. Ells and A. £. Barlow, pp. 163-190 ; 1 map. Psychic development of young animals 
and its physical correlation, by Wesley Mills, pp. 191-252. Traces of the OrdoTician system 
on the Atlantic coast, by O. F. Matthew, pp. 253-271 ; 2 plL Organic remains of the Little 
River group, by Q. F. Matthew, pp. 273-279 ; 1 pi. 
NaturcU History Society of Montreal: 

Canadian Record of Science, Vol. VI, 189i-'95, 503 pp. Batrachian and other air breath- 
ers in coal formation of Nova Scotia, by J. William Dawson, pp. 1-7 ; 1 fig. Record of Ca- 
nadian earthquakes, by J. William Dawson, pp. S-16. Check-list of European and North 
American Mosses, by N. Conn Kindborg, pp. 17-23, 72-76. Contributions to Canadian Bot^ 
any, by James M. Macoun, pp. 23-27, 78-88, 14M53, 198-210, 284-278, 818-329, 408-416, 450-488. 
Composition of limestones and dolomites of Canada, by B. J. Harrington, pp. 27-82. On 
the formation of pegmatite veins, by Brogger, pp. 33-48, 81-71. Limestones of Laurentian 
system, by E. D. Ingall, pp. 88-91. Ancient myriapods, by G. F. Matthew, pp. 98-09. Bi- 
valve shells of the coal formation of Nova Scotia, by J. William Dawson, pp. 117-134, 187 ; 
15 figs. Parasitic Protocoa, by W. E. Decks, pp. 158-184. On t-he Norian or Upper Lauren- 
tian formation of Canada, by Frank D. Adams, pp. 10^198, 277-305 ; 7 figs. ; 418-448; 2 maps. 
The apatite-bearing rocks of the Ottawa district, by R. W. Ells, pp. 213-222. Notes on Ca- 
nadian fossil Bryozoa, by H. M. Ami, pp. 222-229. The Rideau lakes, by A T. Drummond, 
pp. 230-238. Remarkable flight of birds of Atlantic coast up St. Lawrence river to the Great 
Lakes, by E. D. Wintle, pp. 245-248 ; 1 pi. Canadian Unionide. by J. F. Whiteaves, pp. 250- 
283, 365-368. A caddis fly from the Leda clays, by Samuel H. Scudder, pp. 27^277 ; 1 fig. 
Notes on some fossils from the Cretaceous rocks of British Columbia, by J. F. Whiteaves, pp. 
313-318 : 1 pi. Gold deposits of Mt. Morgan, Queensland, by Frank D. Adams, pp. 320-341 ; 2 
figs. Rarer summer flowers of Canada, by Robert Campbell, pp. 342-351. Timber of Canada, 
by J. K. Ward, pp. 354-385. New fossils from Trenton limestone of Lake Winnipeg and the 
Red river valley, by J. F. Whiteaves, pp. 388-397. Flora of Montreal Island, by Robert 
Campbell, pp. 397-405. Review of the evidence for the animal nature of Boxoon eana- 
dense, by Sir William Dawson, pp. 470-478; 4 figs. Dikes cutting Laurentian system in 
Ontario, by W. G. Miller and R. W. Kingston, pp. 4S1-488: 1 pi. On ferns of Montreal, by 

Harold 6. Cushing, pp. 488-404. Gold and silver ores of the Slocan, by J. C. Gwillim, pp. 
494-498. 

Vol. VII, No8. 1-3. pp. 1-202. Description of a supposed new genus of Polysoa from the 
Trenton limestone at Ottawa, by Lawrence M. Larabe, pp. 1-3 ; 1 pi. Notes upon the Flora 
of Newfoundland, by B. L. Robinson and H. von Sclirenk, pp. 3-31. Charcoal impregnated 
with slag, by D. P. Penhallow, pp. 34-39. Contributions to Canadian Botany, by James M. 
Macoun, pp. 39-50. Currents and Temperatures of the Gulf of St. Lawrence, Andrew T. 
Drummond, pp. 50-57. Review of the evidence for the animal nature of Eozoon canadensft 
by Sir William Dawson, pp. 62-77 ; 3 figs. On a new alkali hornblende, by Frank D. Adams 
and B. J. Harrington, pp. 77-88. Lecture on Acetylene, by J. M. Crafts, pp. 88-117. Cana- 
dian Stomatoporoids, by J. F. Whiteaves, pp. 120-146. Flora of Montreal Island, by Rob- 
ert Campbell, pp. 146-151. Neinatophyton craatum, by D. P. Penhallow, pp. 151-156; 1 pi. 
Procambrian fossils, especially in Canada, by Sir Wm. Dawson (abstract), pp. 157-162. 
Distinctive characters of Canadian spruces, Plcen, by George Lawson, pp. 162-175. Segre- 
gation in oros and mattes, by David H. Browne, pp. 176-190; 10 figs. 

Ottawa, Ont.— Department of Agriculture: 

Statistical year-book of Canada, compiled by George Johnson ; for 1894, 1134 pp. : for 1886, 
1007 pp. 

Geoloffical and Natural Hittory Survey of Canada, Alfred R, C. Sclwyn, Director: 

Vol. VI, 1892-*93; 634 pp. ; 10 pll. Preliminary Report on Geology- of Nova Scotia, by L. W 
Bailey, pp. 1-21 Q. Chemical Contributions to the Geology of Canada, by G. C. Hoffmar 
pp. 1-93 R, Mineral Statistics, by E. D. Ingall and H. P. H. Brumell, pp. 1-212 S. 
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Vol.Vn, KM. Q.H. Dbwsou, Dirpotur, ia» pp. : 8pll.: aniBpH. Report oD am»ot Eam- 
IDOIM map-sbeeC. by Qeo. M. DnwaoD, pp. l-iSfl B : 1 pU. : 17 fl«s ; Z mapa ( in rolio). Ei- 
ploraCiilQ at Cbe Piolay and Omaoica Blvere. by B. O. UaCi.naeU, pp. l--«0 C : 2 pll. : I map 
t la folio). Bed Lnke soil Keewatio bujns. by D. B. Dowlimt, pp. 1-M F: 1 map. B«pon 
OD Uanti«al sheet villi chapUr on LaunmCian, by S. W. Elli and F. D. Adams, pp. l-lt7 
J: Imaplin folio). anrTaca soolosy of eagtorn Nev Braaawick and aorlbwaitern Nora 
Scotia, by Bobert Chalmers, pp. 1-lH M; 4pll.: Emapti, (3 mapa in folio). Beport of sec- 
tion of ohemiatry and mlnaralom'. by 0. C. Hoffman, pp. 1-69 R. Mineral itatlstica and 
miaea, by E. D. IdrbII. pp. 1-IB7 S. 

Mats, in folio, of aurifiiroaa creeks la Cariboo miaing districts, B. C. b; Amua Bowman. 
Uapa are: Williams oreek. Li«btnlQg oroek. Antler oresk, Qronse creek, Cunninaham 

UnpsDf the fcillowias sheets of Moia Scotia: Quyaborougb, WbiMliaron, laaaoa Har- 
bour, Georgian, Seabrooke. Coaatry Harbour, Eoman Valley. Pomquet Harbonr. Cape 
OeoTRe. AntlBOnlah, Loehaber, West RWar St. Harys, Liscomb Biver, aad Moscr's Biipr. 
To accompany Part II, Vol. II. 1888. 
liUaica Fifid .Valuralfifa' Club: 

The Ottawa NaturaJists' Uonthly. Vol. IX. ISSi. 282 pp. Dikes containltw Hanmil*. 
bj A. B. Barlow, pp. 2S-I7. StratlKTapbr of Cambnt^llorinn rocks of Uaulcoba. by D. B. 
Doirllng. pp. B5-71, pi. Land and fresli-wator sUella of Albertn. Canada, by Geo. W. Taylor, 
pp. 17»-I7S, NoUc on the Horn of Ontario, by John Maoouu. pp. 217-221. 

Vol. X, Nos. 1-B, IM pp. PiitrouraphicalDOteaoD Archtean rocks, bi- John A. Dresser, pp 
lle-IXL Now epeales of sraptoliCes. by H. U, Ami, pp, I4S-14T, Fauna OKawaenais, by 
W. H. Harrington, pp. 171-178, 

■OHTO, Out.— Oina'I'aii tmrunlf: 

Eigbtb Annual Arcbipologioal Report, ippeudii to Report of Uiaistor of Education. 
Tomnto. ISN-'Ki, by David Boylo. 7S pp. : 4 pll. : OS ans. 

Traneactiona, Vol. IV, Part 2, December, 18flS. Social organization of Blackfoot Indiana, 
by John Maclean, pp. 21S-HU. 

Vol. V. Part 1, October, iwe. Fliicwations in Lake Ontario, by Kivaa Tully, pp. 31-13, 
Oeatnrs LaoffuaKe of the Blaekfeet. by John Maclean, pp. U-U. Aboriginal American In. 
■eriptlona. by John Campbell, pp. iO-ta; 3 pll. Pioture writing and langDuge of tha Black- 
feat, by John Maclean, pp. 114-120. 12H-i«S; I pll. 
Unh'crtUuo/Toronlo.- 

Functions of a Great University, by J. H. Clartc, 18 pp. 
Krt9giA.B.C.- Ubrarji of itt LeoMativa Ai'tinbtu. R. E. OninrlU lAbi-arlam 
British Columbia Mining Record. ISM. Vol. 2, Kos. 9. 11, aid 12. 

British Columbia Board of Trade, SeraoMaatii Annual Report, 18M, Ml pp. ; fl pll. 

^SliUah Columbia: lU present resonroea and future posaibilitios. 110 pp, 
annal Report of the Minislsr of Uiuei, 189S. 93 pp. 
'D Land Surveys. ISK. 336 pp. : 3 maps. 

oral History Society of Britlah Columbia. IHM. PfeUminan list of mam- 
mals of British Columbia, by John Panain. pp. 1-3. Mew and rare flth of British Colum- 
bia, by Andrew H, Green, pp. 8-10. Entomology of British Columbia, by W. H. Danbj and 
C.DeB.Uraan, pp. 11-18: 1 pi, CruitaDea in the prorluBial museum, by C. F. Newcombe, 
pp.ltt-30: 4 pll. Uarine sholls of Brltiab Columbia, by C. F. Newcombe, pp. 112-72. 
^BeportoDmiuiagaectloniuAlbenilDiatriGt. V. I., by W. J. Sotton, 7 pp. 
iindary Qaeation, \><i Alei. Begg, 17 pp. 

1. Report on Alberni mining district, by W. A. Carlyls. Provinoial Mineralo- 
liPP. I-& Z ReportouTrailCteekmlDiugdiatrlcCbyW. ACarlyle, pp.9-32. 

a home for aetUera. 21 pp. : 2 maps. 
British Columbia: A Digest of reliable information, by H. E. Qoanell, 48 pp, 
rrieal and Bc'tntlfit Boeielu of Manitoba: 
ir 1891, 22 pp. : for 18M, 32 pp. 
TranBactioo*, 48. Worthies of Old Bed River, by George Bryoe, U pp. 



MEXICO. 
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rfo, Ano 1, UOS, S4 pp. 
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in Num. 1. Fauna tosll de la Sierra de Catoroe. p< 
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Nam.'J. Las Rocai BrnpUiiu del mroMta dB la Cneiuia de llBXieo. porBnQoMOid^a^ 
ta PD. ; a Oga. 

NdiD. 3. Bobre 1b Qeagrnfia Flnca r la OeolDsU de la Feninsula de ToeataD. ^wtl : 
Carlo* Bapper, S7 pp. : I mapa : 2 pll. of •eotiooa. 
L' OlittrvaMre Mtteorologlquf Central de Jfcifeo.- 

El Cllma de la Cladad do Ueiico. Bmve reiena, por Mariano Barasoa, I9BB. U i*. 

Boletla de A«ricul(ar*, Hioeria e Irutostriaa, lita em. Auo ¥. Num. 1-lZ, SMital 
ISK^Junio. 1» 

Ado VI, Num. 1-3, Julio de UW-SeUembTe de 1886, SSI pp. 

BulctiaUeiUDiil.^iaiem., Mano. IMO-Diciembm, l!W, tilOpp.: map* and cbaita. 

Me« de Enero, Uaiw-KIoTiembni, ItM, IM pp. ; maps and charte. 
d Mexleana de Hiiloria yalaral: 

Lb NBtnraleia. Periodica CientUlco, poblicado bajo la dimcUoD del Sr. Dr. Hanaal 
VUlada. Totno II. Numeroa S~ll. La Bt>biutisiiia rsmineU, a. ap., nor Panl Hanrj. . 
Ua-107. pi. "SemillBB BriDcadorai," par Jobs RBmiiei. pp. 108-410. HfimlBhinm CriA 
tylaa'A. Dutt.. y oaeTa expacie do Trombidlo mrileana, por Alfredo DugH. pp. U1-4U. 
UDaeipeeie tmeTBde Pturoatemim. iiur Jn»o RamirM, pp. Ilfl-t20; I t>L Felii foail de S 
« Lb0O9. por Alfredo Du^u, pp. 421-123. 1 pL Las Calaffaaia». j Bovqnejo 
Flora TabaeqaenB, iwr Jase N. Rnvirasa. pp. 130-441 : t pi. Va Casoda OiteomaUcia ec 
leoiidoHeiloD(;VM4C«>ie>>J<>r),porAlfoiuoL.Hert«ra.pp.442'Mt. La .Vaefsu htle 
phf/Ua La Llave. pp, 4U-1U: 3 pU, Va nacTo jahaique (TVIgridla dUtfi'f), por AUic 
~ . .. "~ ~\ * pU. colored. Un Marlpoia NoeiB (OpAltlrrei rupltatlh par 
l>OKt». pp- 4SA-4SI>: 1 pL. cot .1 mbf/jiEoTnd altlmirani X. Dos., por AUredo 
1&9-MI. 1 col. pi. EatDdioedeADtropotosia Mi 

E. Cicem, pp. 4SZ-40B. La Zoolniiin de Colon y de loe printeroa eiploradom* ile 
pp. 172-4:e. iDteedno del CnmiiMf ui anierieanuK. y reptUai y batracioe doa Ketadoe 
dDedeUeilcanoB.porAitredoDnse(,pp.4n-489.3e8a. LagomalacadeHaxloo. porUi 
ViUada, pp. 489-t»l, 1 pi. Caiinlrm pubncent, por Manuel H. TlUada. P.4V2. 1 pL I 
bHta ilonneti-tmitMl, por J. S. Row. pp. tSS-49B. Eepoelps del Viejo UDodo, pp. IB 
Obaeiracionee eobrela Reproduecian de la Iguana tuberaitata Laur.. por M.Q. Per 



. de la Eaaarnaeiaii, y del Ditto. Ulnero de S. Joa 



Piano Qeoloslco del Pennn 

Piano OeologiDo de la Mini 
del Ora. 44a«e cm. 

Piano Gcoloolea y Petrc«rBllca de la Coecica de Heiloo, Recloa S. W. 

Cortaa Oeologicot de Fonu ArtaaiaDoa abUrtna en la kthd Cuenea de Hexieo, 18x114 

Carta Miaeradala Bepnblica Meiicana. llOilTOcm. 

PUno ds la Sierrlta HetaliferB el nir de Tapeyahuali 

Piano Topographioo del Mineral de Tetela dal Oio, 41 

Piano Qeologico Mioeni del Real de S. Antonio y 
UiWcm. 
nciedad CimUJtcn ••AnIBjiio Alrale" : 

Upmoria* y Be'i-tB, Toino IX. Nnmert 
IdanoelMaraDoyAnda, pp.l2K'13T. Perlo 
Canle.pp.l'lZ, lO-:::!, BI^I, ez-7a. LaAtmosfprado lo9 AitiCndee >' el blaenar del homhie-' 
por Alfonso L. Herroray DaniM VergBrn Lopo, pp. 164-I9a. Loi " Hereaioii TsiioomiitBc,'* 
by Alpbonse I~ Herrora, pp. 13-00. IS-Ifl, 36-39. 49-50. Lea Moseea de I'Avenis, par Alphona^ 
L. Horrera, pp.221-ZSi. DetatrminBlioD de ladeDgite norniaie dn lanp a Hezico. par Dao' 
[elVerKBtaLopo. pp.aOa-Wl; I cbart. El Piedo loamonos. por AlfredoDogea, pp. as-an : 
itre el EeQueleto de [& Ave y et de la Tortnga, por Altreda Du^ea, pp. 

!fi»-33i : 1 pi. 
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bviH^i Cuba.— Dr. A n 
Loe Inoi'Qdioii. lu 
ltM.lBl2Zom.,-Hpp. 

a de la Fnodacion 
FialOBS y Naturalea. par Dr. Antouio de Qonlo 



KmoalOti.jAitAici.— BiiUiKicalDrfiiirtmenliifJnniaicti, 

Bullotin>.ai«32Bm.,Hditod by William Fawcett,Noa.l-50; ISM-^BS. Fern 
f lial. Bitli deacriplion a( fema and (em allim of Jamaica, by Q. 8. 



o de Qordoa y de Ami^^^^H 

imia de CiendaB MedicaB^^^^B 
1,17x25 em., Wpp, T 

«J-BS. Fenu: H-n,i,n tir^l M 
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Bolletliu. Vol, I, Nob. I-IZ, ISM ; ZOO pp. Teras : Synoptical list, witb deicriptlaiia of 

le hruB and tfro allieB oF JnaiBicB, bj- G, B. Jeamao. pv- 38-30. KHtZ. Ta-Ttl. SS-D(. 

Vol. II, Nos. 1-12, 1»5, »B PH. Funis; Synoptical llat, with doBcriptionB or the terns 

[.d fnm nlllM of JamaloB. by Q, B. Jenman, pp. 1»-ISE. 2W-Z70. 

VoL 111, Nd«. 1-lZ, 1896. am pp. Fernt: SynnpttcBl lift, by O. S. JaQmsD, pp. ZO-Z!. K- 

', BS-eS. B9-M. 110-110. 141-113. 162-IW, 183-190, ZU-S13, 23S-Z33. ZflO-^eZ, 



Bd, partZ. 1S9S. A Hallclna and ClaBslfl. 
TZ-I7. Uammals of Trinidad, pp. 7S-S0. 
i. Vinoent nnd Qranada, W. I., pp. Bft-lOi. 
I tauun of the DnU ot Parla, by H. J. L. 



le Wait Indies, by H. J. L, 



maiAD, TRlNiDiD.— Ticloria /ruHluw; 

ProoeedinsD of the Victoria loatitDle of Trir 
cation of tJie aelicinldv, by B. J. L. Oally, i 
Binls ot Trinidad, pp. Sl-Wl. Ortlioptera nt 
Obserratione npon the phyBloal couditiona i 
fluffy, pp. IIO-l&Z. 
S. J. Lechmere Ouffji' 

Mioroioa of the Tertiary and other coeka □ 
QnSy. 14 pp. 

SOUTH AUBRICA. 
ARGENTINA. 
BI*08 Kma.—iiHtto Tfarlonal. Pnf. Dr. C-irli,i Bern. DlreeCar: 

Analea, ISiZT cm.. Tomo IV ( Ser. 2a. t. I). Enamsracioa Sislematim y SinanimicB do 
los Pecas de loB Costas Argeatina y Paragnny. pnr Carlos Botg, pp. 1-lZO. Sobrc Feces <l« 
■SDa duloe Dii«*n8 o poco eoDOcidoe its in Bepublioa ArKonCiua, par Carlos Berg, pp. 120- 
1«S. Arachnldes BocuellUt a U Terre-dn-tau, par U. Carlos Backhiu^en, par Eug. Simon, 
pp. 1S7-ITZ. Cuatro Oramlueaa nnegasy nno pococonocida deila RxpubUca Unnmaya, por 
J. ArochsTsleta. pp. 177-107. Dob BcptilsB nuevoB, pur CarluB Berg, pp. 1B9-IB4: Z flga. 
Bemipteros de In Tierra-dal-faego. por Carloa Bora, pp. 1M-20B. Etude oomparee aar dea 
molaiiea da Turafon et d'aotrea representants de la mame famiilo, por Alcide Ueroerat, 
pp. ZCn-ZU ; 1 pL ReTlsion et description des eapoces Argentines ot Chllieunes da ganra 
TtiEecV" Ixul.pot CarloB Berg, pp. Zt7-ZSS: BBgs. Conatniolion ■ I'etnde syatematiqne 
dea ToxoibinHu, por Alcide Uarcerat, pp. 237-308, Lus criaderoe del eapalo floor de Ban 
Bodoe, en la proTinoia de Cordoba, por Juan Valentin, pp. 307-311. 
^^oelrdad CieiUiflca Argenllna: 

Aoalee, Tomo IXXVIII. 13»X Un Vlaje a Hbloaea. por Juan B, Amhnwetti, pp. Sl-M; 
t Ula. Eiplotacion y TaritsB de fDiTocarrlleg. poT Higoel TediD. pp. 117-101. Proyecto de 
imttalaciou para una Fabtlcn deeal eomun, por Auitel Qatlardo, pp. 113-222; gpll. Fcno- 
menoB sismicos, por Angel Cantonl, pp, Z23-21I0, Floret e iDSectoa, por Angel Qallardo, pp. 

ua-2ta: ipi.; sa«B. 

Tomo XXXIX. ISW. Teotia del Traiado de FerrMarrllBa. por Alberto Sohneideirind, pp. 
l-7«;3pll. TeHirodaCatBmarquenismoB.por^S.A.LafoQoQnevcdo, pp.77-ll)Ii. Proyoclo 
de Canal detrrlgacion, por Miguel Olmoa, pp. IZS-ISZ: B pU. Proyecto de PasQte contiano 
articnlado, para FDrroearril. por Carlos Atbarrooln. pp. 1S3-238: E pll. Proyecto de puenle 
■iralorio. por Emilia Palaeio. pp. 211-283; Ipl.; 1 flg. 

Vol. XL, 1(0S. Proyecto de pneote giratorio, por EmllioTalacio. pp. 1-tT: 8 pll. Uetode 
Badoanl para el Belevamionto do uo piano cataatral, par Edraundu Sonlaxea, pp. 61-76. 
Teoria del Traudo de tDrrocarrllec, por Alberto Schnoidewbid. pp. 77-209 ; 1 pL Notes de 
la graSBa. por C. Faqnet, pp. 21D-Z39. Condacb 



t>p.ZII-Z9U, 

Appendix, Ennmeration Synoptiqae des eapecee d 
XEocenes de Palagooie, por Florentiuo Ameghino. Fl 

Tomo XLI. 1S9S. VlaJe a loe Andpe AusCralm, por 
-IW: a pll.; US-170. Coatumbrez y Suparsticiones en loi 



Valli 



iireres fosailea des formalloD! 
8BI, 196 pp. ; 66 figs. 
Liata, pp. t-SS : 2 plL ; pp. Itt 
Calchaqaiei, por Juan B 



p. 1I-8&: 2pll.; eOga. Tooria del Traiado de los terroaarriles, poc Alberto 
BchDeidewind, pp. lBS-313: Ipl. Caneriaa deA^a oorriente y de lai cloacaa. por Emilia 
I«Jeiuie, PP.211-2S1, 2fi7'272, DUS-SZO. Una Uislon ClentiQca, por EmUlo R. Cool, pp.I73-ZSS, 
MS-3B1. Lua Andaa Patagonicss. por Ramon LiaU. pp. -iae-Wn: I pi. Lo I^yeode del 
Yngunrrle aba, por Juan B. AmbroHetti, |ip. 3Z1-3M. Idioma Mbaya, por Samnel A. I* 
QoeTBdo. pp. 3»9-3ftl. 

Tomo XLII. 1896. Las cariuqainesis. por Angel Gallnnlo, pp. S-31: 7 Qgs. Idioma 
Mbaya. por Samnel A. L. Queyedo, pp. U-iif, HS-IM. Tableas para ul calculo de laa can. 
erUa de agua eorrlenle y do laa cloacas, por Bmilio Lejeune, pp.SZ-Sl, Eiploracionea An- 
ti«uBs eo la PalagODlB. por Raujoa Liata, pp. 130-141 ; 1 pi. Ln Diagonolidad, par Claco 
Comelio Daaaen, pp. ISS-iaS. IRil-SlS. Semlllnsy tratoi^. por Angel Oallarda. pp. 217-293; 1 
pl.;17agti. UnPaaeoaloaAodee, par Juan B.AmbrDBattl,pp.Z«4-Z77; gpll. Teaor< 
CataDiarqueuiBinaa, pur Samuel A. L. Quecedo, pii. ZIS-Z9S. 367-3:^. Planti^ PntSRaaic »s. 
por RBDiau Llati. pp, 3X1-WS. 
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Cordoba.— Academia Nacional de Cienciai: 

Boletin, Tomo XIV, 18M. Entre^a la, Jalio. El Periodo diarno y anoo de las tonneaUa 
en Cordoba, por Oscar Doering, pp. 5-54. La maolaeion en Cordoba, por Oaear I>oerine< 
pp. 55-92. IxM Crladeros de wolfram y molybdenita de la Sierra de Cordoba, por O^uV- 
lermo Bodenbender, pp. 93-115. Entrega 2a, Agosto. Obaervaeiones Magnetieas, por O0ca.t 
Doering, pp. 117-292. El Terremoto Argentino del 27 de Octabre de 1891, por Ooillermo Bo- 
denbender, pp. 293-329. 

BRAZIL. 

Bio db JAJinaao.—Sociedade do Oeographia do Rio de Janeiro: 

Bevista, Tomo X, 1^ ao 4^ Boletins, 1891. Estudos sabre o Bio Branoo. ConfereneiA ^^ 
Torqaato Tapajos, Sebastiao Diniz, pp. 1-38. 
Tomo XI, 1896. Descobrimento do Brazil em 1500, Pero.Vaaz de Camlnha, pp. 1-74 : 1 



S. Paulo.— Ifujeu Paulista, Publiccida por Dr, H, von Ihering : 

Bevista, Vol. 1, 1895, 16x23 cm. A civilisafiao Prehistorica do Brazil Meridional, palo ^ 
Yon Ihering, pp. 35-159 ; 14 flgs. Os Cmstaceos Phyllopodes do Brazil, pelo H. Ton Ihi9r±MMg, 
pp. 165-180; 2 flgs. Dittoma ophiathotrifu ^ nm noTO parasita do Oamba, pelo AdolK>l>o 
Latz, pp. 181-193 ; 1 pi. O veneno ophidico, pelo H. Ton Ihering, pp. 19S-206. Os UnioExid.«3 
da Florida, pelo H. Ton Ihering, pp. 207-222. Conchas Marinas da formasao pampeazESi ^ 
la Plata, pelo H. Ton Ihering, pp. 223-231. 

CHILE. 

Santiago.— jE:; InttUuto de Hijiene de Santiago^ Dr, F, Puga Borne, Diredor: 
BeTista Chilena de Hijiene, Tomo II, 1895-*96, nnmeros 4-8, pp. 1-51L 

Soeieie Scientiflque du Chile: 

Actes, 20x26 cm.. Tome V, 1896, dx +276 pp. A new species of Coocidae of the ^exmns 
Dicupis, by T. D. A. Cockerell, pp. ^7. ^description d*ane noaTelle espeoe de Oordiu* ^^ 
Chili, par Lorenzo Camerano, pp. 8-9. Denxieme note sor les Fonrmis da phili, i^ar C' 
Emery, pp. 10-18 ; 3 figs. Le DadylopiuM vitit an Chili, par Femand Lataste, pp. 24—^^ 
Un ntensilio del AnUgno Pern, por Perez Canto, pp. 31-33. Bar TAge dee terrains a JS^' 
nite da sod du Chili, le group d*Arauco equiyalent Chilien de groape de T«a ramie ^^ 
I'Amerique du Nord, par A. F. Nogues, pp. 34-52. Sur la colioratioa dee mierophrt00 ^ 
Taide du carbonate de lithine, par Clodomiro Perez Canto, pp. 53-64. Kxamen compars-^^ ' 
de Tceuf de Teffraye du Chili, par Xavier Baspail, pp. 55-62. Nooyelle obeenrations bot 1^^ 
mcBurs et les manifestations phonetiqoes de I'effraye sud-Americaine iStrix perUM^^* 
Licbt.), par Femand Lataste, pp. 63-72. Descriptions de Termnochelide9 6ib rAm0ri<9**^ 
meridionale. par A. Leyeille, pp. 76-^81. Un nucTO mineral de cobalto (CaO, 2 CoO, Co*^'' 
-f- 4 HaO), par Pablo Martens, pp. 87-88. Carta Jeolojica, mineralojioa y agromomic^ ^^ 
Chile, par Alphonse Nogues, pp. 146-164. Beactions chimiques des prooedea les ^^'^^^ 
nouveaux d'traitment des minerals d'or, par Ferdinand Gautier, pp. 176-187. A piopo^ d^ 
saut perilleux, par Femand Lataste, pp. 205-218. Emanations d'adde oarboaique e^ ^'^*" 
mations calcaires daus les terrains Tolcaniques, par Ferdinand Gantier, pp. 21^223. 
scription de denx nouveaux cetaces de la Cote du Chile, par C. Perez Canto, pp. 
2 flgs. 

Tome VI, lere Livraison ( 1896 ). Catalogue des Orthopteres de rAmertque Meridioc^^^ * 
decrits Jasqu'a ce jour., 1895, par A. Finot, pp. 3-10. Sobre la embriolojia del Mars;af<^^^^ 
vilium Qard, por C. Perez Canto, pp. 14-20; 4 flgs. Experimentoe sobre la produkzio'*' .^ 
los Bayos de Boentgen, por Louis L. Zegers y A. E. Salazar, pp. 20-22; pL 1 ; 1 fig. Txo*^ 
euie note sur le saut perilleux, par Femand Lataste, pp. 28-42 ; 2 ills. «^ 

Congreso Cientifico Jeneral Chileno de 1894, 18x27 cm.; 302 pp. De rinflwenog ^ 
Chlore dans la mineralisation dea fllons d'or et d*argent, par Ferdinand Gaatier, pp. ^ " • ^ 
Craneos de Indigenes Bolivianos, por L. Vergara Flores, pp. 11-80; 2 plL Yariatioos ^^;«^l 
pesanteur dans une meme localite, par J. A. Krahnass, pp. 31-68. Bstudioe Ijienioo^ 
aire, por A. E. Salazar y I. Newman, pp. 64-67 ; 3 plL Les cornea des mammlfersg* 
Femand Lataste, pp. 68-92. Inelqnes cas Teratologiques obse r ve s a V abattoir de 
par Gabriel Dehors, pp. 93-101 ; 4 flgs. Contribuoion al estudio de los mierofltos, 
Perez Canto, pp. 102-118; 5 flgs. 

GULANA, BBITISH. 

Gboxoktown, Deurrara,— William Chalmers, Crown Surveyor: 

Geological Survey of British Guiana. Notes on British Guiana and its gold indiiatry* 
H. I. Perkins, 23 pp. ; 4 maps. Beport of the govemment land departmaot for 
19 pp. 
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URUGUAY. 

IfONTEViDao.— Afujeo Nacional de Montevideo: 

Anales, 20x30 cm. I. Memoria G^loffica sobre la formacion del Rio de la Plata, por D. 
A. Larranaflra, pp. ^12. Descripcioaes de algnoos hemipteros beteropteros naevos o poco 
conocidofl, por Carlos Berg, pp. 1^27. Las Qramlneas Umguayas, por J. ArecbaTaletil, 
pp. 29-78; 3 pll. ; 18 figs. 

v. Las Qramioeas Umguayas, pp. 373-452 ; 9 pll. 

VII. NaeTO Fermento Batyrico, por Vicente Curci, 68 pp. ; 3 pll. 

Contribucion de conocimiento de la Fauna Uruguay a. Enumeracion de Mamiferos, 
por Juan H. Figueira, pp. 5-35. 

Las Qramlneas Umguayas, pp. 147-392 ; 37 pll. ; 12 figs. 

Char lea Honored Author: 

Loi dn Rayonnement Solaire, por Cbarles Honore, 356 pp. ; 7 pll. 



AUSTELALTA. 
NEW SOUTH WALES. 

iTDixmt, —Department of Minen and Agriculture: 

Minerals of New South Wales, by A. Liyersidge, 17 x 26 cm., 826 pp. ; 8 figures ; geological 
map in colors. Bound in green cloth, gilt top, back and side titles. 

Memoirs of the Gheological Survey of New South Wales, 24x30 cm. Geology, No. 5. 
Geology of the Broken Hill lode and Barrier Ranges mineral field, N. S. W., 1891, by J. B. 
Jaquet, 150 pp. ; 10 pll. 

Palieontology, No. 1. The invertebrate fauna of the Hawkesbnry-Wianamatta series of 
New South Wales. 1888, by Robert Etheridge. 21 pp. ; 2 pll. No. 2. Contributions to the 
Tertiary flora of Australia, 1888, by Doctor Constantin, Professor of Botany, University of 
Graz, Austria, 192 pp. ; 15 pll. No. 3. Plant-bearing beds of Palaeozoic and Mesozoic age in 
eastern Australia and Tasmania, by Ottokar Feistmantel, 1890, 190 pp. ; 30 pll. No. 4. 
The fossil fishes of the Hawkesbury series at Gosford, by A. S. Woodward, 1890, 56 pp. ; 10 
pll. No. 5. Monograph of the Carboniferous and Permo-Carboniferous invertebrata of 
New South WalM, by R. Etheridge, 1891 -'92, 144 pp. ; 22 pll. No. 7. The Mesozoic and Ter- 
tiary insects of New South Wales, by R. Etheridge and A. Sidney OUiff, 1890, 12 pp. ; 2 pll. 
No. 8. Contributions to a catalogue of works, reports and papers on the anthropology, 
ethnology and geological history of the Australian and Tasmanian aborigines, by R. Ether- 
idge, 1890-'95, 144 pp. No. 9. The fossil fishes of the Talbragar beds (Jurassic?), by Arthur 
Smith Woodward, 1895, 40 pp. ; 6 litho. pll., geological section, and 1 photo-lith. 

Records of the G^logical Survey of New South Wales, 18 x24 cm.,VoL II, 1890-'91, 180 pp. ; 
16 heliotype and other plates. Contains numerous geological, pala^ontological and min- 
eralogical articles. * 

VoL UI, 1892-'93, 200 pp. ; 19 pll. 

Vol. IV, 1894-*96, 200 pp. ; 24 pll. 

QUEENSLAND. 

BtLlABAixiL,— Royal Society of Queensland: 

Proceedings, Vol. XI. 136 pp. ; 8 pll. Contains : Aboriginal languages of eastern Australia, 
by Joseph Lauterer. Geological structure of artesian basins, by A. Gibb Maitland. 
Albatross bay, by F. C. Urquhart. The flying fox, by Thos. R. Lucas, etc. 

VICTORIA. 

}i.VLBO\rKi!rA.— 'Department of Mine* ^ Hon. Henry Foster, Minister: 

Annual Report of the Secretary for Mines, 1894, 21x33 cm., 68 pp. ; numerous illustrations, 
maps, etc. 

Annual Report for 1895, 88 pp. ; charts, maps, etc. 

Special Reports, same size: Report on loss of gold in reduction of auriferous vein- 
stone in Victoria, by Henry Rosales, 65 pp. ; 22 pll. Reports on the Victoria coal fields, by 
James Sterling, 20 pp. ; 9 pll. and maps. 
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AUSTRO-HUNGARY. 

Bbuvk, Moravia.— XatHr/oTMchende Verein in Brunn: 

Verhandlangen, XXXII, 1893, 82+273 pp. Beitra^e snr Petrognidiie dar mahrisch-aehlft- 
siflcbeo Basalte, too Josef Klvana, pp. 3-17. Analjrtiache oeberaicht der eaiopaiaebeD 
Arten der Coleopteren-^attting Epurcta Er., von Edmand Reitter, pp. lS-98. BettimiDnDffs* 
tabelle der Coleopteren-familie de Cleriden des palaparctUehea Faaneogebietee, tod Ed* 
muod Reitter, pp. 37-80. Flora von Serbiea and Mao^onien, tod Ed. Formanek, pp. IIS- 
210. Einige oeoe Arten ana der Familie der Federmilben, tod Hugo Zimmermanii, k». 
211-281. Zar Stellang Oncophora-schichten im Miocvn des Wienerbeekens, Ton. A Rsebtk^ 
pp. 232-273. 

Band XXXIII, 18M, 49+282 seiten ; 1 tafel. Revuioa der Coleopteren-«attan« Danaeea 
Lap. aos der palaearctischen Faana, von Jos. Prochaska, pp. 7-35 ; 1 taf. BestimmnntS' 
tabelle de Borkenkaefer, Ton Edmand Reitter, pp. 38-07. Zar Flora Ton Albanien, Corfu, 
and Epiras, Ton Ed. Formanek, pp. 100-150. Phytoeraphlsche Mittheilangen aeber Pflan- 
cenformen aas Terschiedenen florengebieten der Oesterreichisch-ongariBchen Mooarebie, 
Ton Ferd. Scbar, pp. 181-251. 

XIL Bericht der meteorologischen Commission des natarforsebendea Vereinea in Bnmn. 
Ergebnisse der meteorologischen Beobachtangen im Jahre 1302, 174 seiteo ; 8 karteo. 

XIII. Bericht der meteorologischen Commission des natarforschenden Vereines in 
Bronn, J^hre 1398, 178 seiten ; 5 karten. 

Budapest, Hukoart.— Jfa|7i/ar/ton< Ftddtani TVxrsuia/ {Hungarian Otologieal SoeiHi;): 

Foldtani KoElony, 18x27 cm., XXY, 1895, 400 pp. ; 4 heliotype plates. Gtoologisi ati tszU' 
tok Eszak-Americabol ((Geological excarsion throagh North America ),irta Dr. Felix J.» 
p|i. 5-20 ; 1 pi. Geologische Reiseskizzen aas Nordamerika ( same article in German ), yon 
Dr. J. Felix, pp. 80-08 ; pi. i, heliotype. 

XXVI, 1898, 400 pp., Krystallographiscbon Kenntniss der Calcites bei Badapest, too Ous- 
ts t Melczer, pp. 70-04 ; 2 pll. Westfalischer Csrbonpflanxen, Ton Johannes Felix, pp. 16^ 
178. Vorkommen tmd die Verbreitang der Oryphaea e^terhatyi PaTay, Ton Dr. Antes 
Koch, pp. 360-388. 
Kir. Magyar TermetzeUudomanyi TarauloU ( Royal Hungarian Society of Natural /7d- 
ence): 

Zweiter intemationalen Omithologen-congress za Budapest Teranstslteten Aa«tellung 
der angarisclien Vogelfaana, yon Dr. Jalius y. Madarasz, 16 x24 cm., 124 seiten ; mit 12 orig- 
inal-skizzen. 

Cypridlcola parasitica, noy. gen., noT. sp., ein neues Raderthier, von Dr. B. ▼. Daday, 
18 X 28 cm., 32 seit. ; 1 taf. Separatabdruck aus '' Termeszetrajzi Fasetek,'* 1803, band XVI, 
hefts 1, 2. 

Die Pyroxen-andesite des Cserhat, eine petrographische and geologische stadie. Ton Dr. 
Franz Schafarzik, 18x28 cm., 192 pp. ; 9 tafeln. Separatabdrack aas den ** MitAheilongea 
aus dem Jahrbacbe der kgL angar. geologischen Anstalt,*' band IX, pp. 189^-^8. 

A Charafelek (Characeae L. CI. Richard) kulonos tekintettel a Magyarorssagi Fajokra, 
irta Dr. Filarszky Nandor, 23x31 cm., pp. 1-77 ; with (German translation, die Charaoeen 
mit besonderer racksicht auf die in Ungam beobachteten Arten, Ton Dr. Nandor Filanzky, 
pp. 81-129 ; 5 colored plates ; 20 figures. 

A Szel Iranya a Magyar szent korona orszagaiban, irta Hegyfoky Kabos, 23x81 cm., pp^ 
1-54 ; with German translation, aeber die Windrichtung in den hendem der ungarischen 
Krone, nebst einem Anhang aeber Barometerstand und Regen, Ton Jakob Hegyfoky, pp. 
55-173 ; 18 figures and 5 charts. 

Ungarische yaturwiasenschafllichc Ocscllachaft —Mathemalische und naturwissenachafl- 
liche Classe: 

Berichte aus Ungam XI, 1892-'93, 508 pp. ; 25 lithe, plates ; 1 heliotype. Contains aril- 
cios on biology, chemistry, mathematics, and physics. 

Band XII, 1893-*9I, 478 pp. ; 3 pll. Contains articles on biology, chemistry, mathematicst 
and physics. 

Prao, Bohemia.— A'oni'fir/. Boehmische Oescllscha/t der WiMMcnscha/ten —MathematiBch-natur' 
wi.Hsenscha/tliche Classe: 

Jabresbericht fur das Jahr 1894, 52 pp. Ueber gewisse Hauptaufgaben der Natorwis- 
senschaftoD, yon Dr. Anton K. Grueuwald, 1895, 68 pp. 

Jahresboricht fur das Jahr 1895, 60 pp. 

SitzuDgsberlchte fur 1894, 800 pp. ; 23 litho. plates ; 18 figs, in text. Das Redactionsgesets 
der Biucthen, das Dedoubloment und die Obdiylostemonie, Ton Lad. J. CelakoTskj, 142 



ACCESSIONS TO THE tTBHAHY. 1'9 

pp.: S pU. Aporlodiubpn ScliwaokuuBeD der temperator iio Qtibiet ije» Pie du Miili uud 
Puj dc Domo. Ton Friedrich KleDsel, 9T pp. Flora von Bnlgnrion, von J. YelenoTsky. 29 
pp. Beitrase lur Kenntoiss hoahmigcben Hi'dropeiliden, Fr. Klnpslek. lU pp. : 1 pi. 

Sit>UDHsbf>riclite far IKKI. Zar Aaatumip der Puraphyge dea Wirbelthiergpliirae, VOD F. 
K. Studnicka. 13 pp. ; 1 dbl. p!. Beltrage lur PaloanloloBiD doa alleren PataMwoicuma In 
Mittetboelimen, von Friedrich Kalzer. 17 pp.; 2 pll. Beitrage lor BlectnimaBnetiBcheD 
Uebttbeorb, voa Frani Kniacek. 'H pp. Munoffrapliie der fosijileD Flora too Boegltz In 
HalirBD, vonFriodrtohKalzer.lSpp. Boitragezur AnatomisDnd BntwickelungaKBaohicbte 
dea VoiderbiniB der CranioteD, von F. K. Studnlcka, 4Z pp. : 7 dbl. pll.DOl. Bedeutang daa 
OrffHOOH der StyloCDmatophoren, von J. F. Babor, 20 pp. : £ pll. Fonfter NaohCraB lar 
Flora 10D Bulgarian. Ton J. VeleDoiikr. 12 pp. Bacutu, Lub, and neuella Br., too A1. 
Uraiek, 17 pp. : 2 dbl. pll. Stiidia o tmpodech. Bohn mil Nemac. « pp. : 1 dbL pll. col. 
Beitrsge lur lergleicheaden RistolOKie uad Hla^oReoese do« RuckenniBrkes. ion. F. K. 
Scudoicka. ;}2 pp. : 3 dbl. pll. col. Debar neue Wlrbelthiera sua der Permfornstton Boeh- 
meaa, tod Aoion Fritecb. 17 pp. ; I fi«. 
■■ ( ViBHNA). KvmiK.—Kali'rtichr Aka' 



l-'BI. Dsber lose mil eioandor VarwaeliBone nypskryntt 
Lanocek, pp. 11-17; 2Qgs. Ueber das Hlru der aolbrap 
p.^57;lpl. lSn-'9«, impp. : 2maps. 



-'Knai.i.w».—8oeUle Belijt <ie Orologlr, de Pjleontologle. rt de Hudrologlt; 

Bnlletlo. ICiSlciD. ToiaeTtll, Annea IHM, 2Si + ^(M 4 81 pp.: 8pll.: Hflgl. Los Sou MM 
dea Tolloog di^ I'Ourtbu du Hoyuai at du Bocq, par E. Putiefs, pp.B-JS: 4 Bga. Snr lea 
preuTBs d'nne submeraiaD de TEurope oartdontal» et dea ooles de la Uedilerranee a Is flu 
<!• 1b periode Rlacialre, par B. Stnrms. pp. S1-T2. Snr la decoaverte d'une Ictbyusanre du 
jnvnde taiUe n Arloo, par A. Lesfaien, pp. "K-al. Sur I'iiDpnrtauco et la nature dss eaui 
clana lea terrains calcairoa dn Coudroz ot de rentro-SamhrB^t-Uenaa. per M. Waliu, pp. *0- 
113. Im BryoioaireB dn Senonieo de la carriers do I'arcbe de Leveg, pres Cbartree, par 
£. PerBana. pp. 131-140. 1111-102: 3 9(9. Eiamen bydrologique dcs bsisLnc du HoyoDi at dn 
Boc<i, par Th. Verstraten, pp. 141-1S3 ; 7 Sgg. Decouicrte da la fauna de Hoot Hur Uareli- 
iennea. par X. Stainler, pp. 178-1)0. Snr la roimation do la dolomle, par C. Element, pp. 
Zl»-324. Le Pora«e Artesieu de I'Holel ^es chomlna de ter, a BruielleH. par Ch. Lahaye, 
DP. VSi-7S3. Note aur le slument dea dUmauta de FlearnK, par X. BUinier. pp. 262^87; 
aOoa. Uemoinu: EtudesnrlebBBeinhoulllJerd'^denne.parX.StDiDier.pp.S-ZZ. Qeol- 
OKW de la cote Beige, par A. Butot. pp. 29-39. Le coura do la Menu depnls Tere Tertialre. 

par X. Stainiar. pp. 83-IUl ; 1 pi. L'eicursioa ilaiu les Jnrasslqne et Triaulque, par V. 

Dormal. pp. 102-127; 7 Bga. SyncliriKiiBuie dea couelies HaaitriehtienneB et Beaonionnea 

da Balffiqae, par A. Ralot, pp. 14&-IWI: S Ogs. 
1;^a SoBltle l.inn'mnr dr Bruirlln: ' 

BuUelin, 18x28 cm., Tln«tieme aouM, Noa. 1-8. SH pp. Vinnt-deuilemo annua. N'oa. I-D- 

SO pp. 

^StielnU linyaU dr Bolant'iut: dr Stiiiiri'if! 

BoiletlD, tome trentunleuiionie. JSa.Hai +I7i pp. Memoirea: Biologie de In lasetatioa 
turle littoral Balge.par Jean Maaaart, pp. 7-43; 4 pbototyplc plates, de 10 Tuea. Eicnraiona 
rhodolosiquea dana les Alpea in 1HS3. par Frangoia Creplu, pp. 41-100. Primitiie Ftonp 
Coataricenais, par Tb. Durand et H. Pittior. Liobono;, par J. Mueller, pp. 121-173. Hnsel. 
parF. Renautdet J. Cardot, pp. 174-201. Compta* Rendna: Moaoi einticl nor! vel minus 
ea«niti. a MU. Renauld A Cardot, pp. 8-40. 

TometreDie-CroiBieme. 1891, 247 4-183 pp. Uemofres: Roaae hybrldae, par Frantoia Cre- 
pio, pp. 7-lie. EmbryoloBle Tegotale. par Jean H assart, pp. lSO-247 : 4 litbo, pll. : M flg*. 
Coraplea Rendna: Muwl eioticj novi vul mlntu eogniti, a F. Renauld et J. Cardot. pp. 
1C9-137. Flore CryptOKBmique de BolKique. Liohsni. par li. Loohenies, pp. 1S3-172. 

TotaetTente-r|uatrlems.ie».»ll+16Spp. HemolrM: Tableau oomparatif dos alguea de 
BelBiqae.pBr B. de Wildman, pp.22-J0. Biouraiana rbodoloalques dana lea Alps*, par 
Fransoia Cropin, pp. S1-I21. CbampUouna eoprophiles de Belgique. par El. Marcbal, pp. 
121-149: 2 lllbo. pll. On BaCaalale In Ualalao la botanlaC in HalayaiaJ, pp. lSI-311: « 
pbolotypic plalaedelSTiies: 38illualTatioua. Comptes Renduii; Infloreaceneedea Roaa, 
MrFranloisCnpia, pp. 3:-S2. Muaci eiolici vel noTi co?niCi. n F. Renauld et J. Cardot 
deserlpU, pp. S7-7S. 
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Tome XXI. Hm-'U. Bulletin et Ilate doe membreB, ■ 
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FRANCE. 
Bkajtvajb,— Char le» Janet, Auteur: 

Etades snr lea Fonmib, las Gaepes, et les Abeilles, par Charies Janet, Itti, S8 p|k Iftk 

26 px>. ; dito, 140 pp. 

Sar les olds Veiipa L., par Charles Jaoet, 1880, 4 pp. Sar la Venpa erafrrv L, 911 
Charles Janet, 13 pp. 

BoBDBAUX.— Soeiete Linne^nne de Bordeaux: 

Prooes-Verbaax, YoL XLVII. 1893, 190 pp. Vol. XLVIII, 1891,88 pp. VoLXLa.UB. 
81pp. 

CAms,—L*Academie NaiUmale d^n Sciencen, Arts et BeUeM-Lettren de Caen: 

Memoiros, U95, 379 pp. Experiences d'acoastique, par M. Neyreneaf, pp. S-12. 
Memoires, 1886, 418 pp. 

La Soeiete Linneenne de Xormandie: 

Bulletin, 1895, 306 pp. Les organisms precambriens du massif Breton, par A Bigo(«pp^ 
8-14. Nomenclature des tissues secondaires, par O. Li^ier, pp. lS-30. Qnelqoes plaatH 
nouvelles pour Normandie, par Auguste Choyalier, pp. 62-76. Catalogue des sniiflMw 
polychietes, par Pierre Fauvel, pp. 121-146. 

Bulletin Mensuol de la Commission Meteoroloffique dn CaWadoe. Obserrattons ftitv t 
les observatoires du Jardin des Plantes, Sainte Honorine-dn-Fay, etc., tons les joon d» 
Tannee 1885, 48 pp. 

Ci\E,UhOVViQ,— Soeiete Xationnle den SeienceM Naturelles et Mathematiqtuut du Cherbourg: 

Momoire8, Tome XXIV, 1882-'95, 408 pp. Liste de Coleopteres troayes dans lesenTiroos 
de Cherbourg, par F. Nicollet, pp. 53-78. Anomalies des orchidees, par O. Penzi^, pp. T^IM; 
10 figs. Nomenclature hepaticologiqne, par Auguste le Jolis, pp. 1QS^182. Rerisioa dM 
acariens des regions arctiquos et descriptions d*especAS noavellea, par E. Tronessart, ppi 
183-205. Hepatictp Chinensis, par F. Stephen, pp. 207-228. Nomeoclatare bryoloffiqnSf pv 
Aagnsto le Jolis, pp. 229-328. Contributions a Thistoire des ampharcticus Francaise, p*r 
Pierre Fauvel, pp. 329-348. 

Dtjos.— Acttdemir de* SeienceM^ Art* et Bellet Lettren de Dijon: 
Memoires de TAcademie de Dijon, 1895-'96, 486 pp. 

La Rochelle.— L\4cad*m/crfc ta Rochelle — Soeiete des Sciences Ndturellet de ChartMU-I*' 
ferieare: 

Annates de 1895. Flore de France, Tome II, par O. Rouy et J. Foucaod, 390 pp. 

Annalos de 1896. Flore de France, Tome III, par G. Rouy et J. Foaeaad, 884 pp. 

LuxiMBOURO, Lux.^L' Institut Grand Ducal de Luxembourg: 

PublicatiouH de Tlnstitut — Section des Sciences Natnrelles et Mathematiqjoes. To^ 
XXIV, 235 pp. ; 2 pll. Tbeorie de Telectricite et do la lumiere de Maxwell, pp. 28-70. 

Lyon.— /xi Soeiete Linneenne de Lyon: 

Annales, nouvelle sorio, 18x28 cm. Tome XXXVII, Annee 1890. Les ooqmlles mafi^ 
(Gastropoda, Scaphopoda, Lamellibrancbiata, Bracbiopoda) des ootae de France. DesC^^^ 
tion des families, genres, et ospeces, par Amould Looard, S84 pp. ; 848 flga. 

Tome XL, 1893, 215 pp. Mcours et metamorphoses dUnsectes, suite, par le Capitaine ^^V. 
beu, pp. 1-52, 101-188. Etude sur la polydactylie chez les Mammiferea, par Louis Bl^- 
pp. 53-88. , 

Tome XLI, 1894, 220 pp. Esquisse de la partie inferieure des Terrains Joraaaiqnes du ^ 
partment do TAin, par Attale Riche, pp. 1-104. Mcenrs et metamorphosea d'insectaa, vbl^^ 
par Capitaine Xambeu, pp. 107-156. Expose d'nne classiflcaticm teratoloffiqne, par 
Blanc, pp. 157-200. Description des moUusques Quatemaires noveaux, par Amould 
pp. 201-220; 20 figs. 

Tome XLI I, 1895, 270 pp. Expose d'une classification teratologiqne, aatto, par 
Blanc, pp. 1-48. L'eropoissonment des animaux d'eau donoe, par Raphael Dubois, pp. 
.^2. Ma'urs et metamorphoses d'insectes, par Capitaine Xambeu, pp. 68-100. Btades 
giquen sur les monts Lyonnais, par J.-A. CI. Roux, pp. 101-139. DeoouTorte d*iine doo 
espoco d'Acerotherium, par M. Elie Mermier, pp. 163-189 ; 1 pL Btadee geologiqaM, 
Edouard Jacquomot, pp. 199-253. 

Marseille.— .Soc/f/^fitf Horticulture et de Rotanique de Marseille: 

Revue Horticole— Journal des travaux, Vol. XLI, 1895, 216 pp. VoL KLII, 1886, 206 pp 

Mbtz, Lorraine.— /^Moaclemto de Metz: 

Memoires, XXIV annee. 1884-'95, 432 pp. : 2 pll. 

Paris.— A/M«^um d*JIintoire Naturelle: 

Bulletin, 1886, Nos. 1-8. 136 pp. ; Nos. 6-8, pp. 125-860. 1896, Noa. 1-8, tMpj^ 



ACOBBRIONB TO THK I.IBRARY. 1»] 

IWlLavttk.—I.'Aeailmiiir •in Seleitc-t rl Brilci-Uurrt ilc Toalvaat.- 

UemoireB, Tome VI, IgM, MO HD. Aaatomie cuEoparea. CoasCmctioa clcs ArumrDrient: 

<l0 la Mta. pOF A. tAloisiit, pp. IC2-t8. Dob bourtreona ilos iilBliIes ila&B loun rapporU an^i 

la lenninniKiii de« ais*. poi D. Clo«, pp. H-K). rbaorledaifrroopesdH* Hubstitutiona. pni 

Ed. MalUot, pp. ZVI-2BI. Our aoe famillede coucbesgaDchea, parH. Uolins, pp. HM t20, 

Toms VII. lass, 724 pp, UoDobviuee, pnr A. L^avooat, pp. 17-63. Surfaaes rsslwn, pai 

rBanttust. pp. 117-liO. PbyicHiCBtiqus tlu Sai-ezpi*. par D. Clos, pp. £1^-:«1. Gnmpe 
>ro«eDli]ue dee chaluons Prnjaeaiie. par J. Caralp, pp. SSl-nTS. 



fiERMANV. 



Inms, Favea.—HoMnUrlirr I'ereln itT Proi'lni Briiitilrnbari 
Verba ndlaUKen, XXXVtl, Jahrffanc, IHBS. 2Si pp. : 1 1>1. 
BiitaulHbe Bsuluulitnngeti >us der Protrinz Bn 
torf,pp.3t-BI. DUOetllagldceadPrProTini Brand 
KntnmnU.gUcher Vtitin In Berlin: 

Berliner BntomDlociaclie Z<-it«hrift, Band L, IM9S. SHO pp. ; S pll. Die AathomyidoD- 
CTuppe Hoinalamj/Ca nebst Ibcen ORtlnaseD mid Artsn. ion P. SMin. pp. l-lll. DlpCem- 
Uwiacbe atudien. tod Tb. Beckor, pp. 171-264, 313~M4: Ipl.: 4 llgB. CanarlBsbe Iiueklen, 

^BI)nE.iniD Roboaa-Paschwitz. pp.2U-3;S; Ztsr. Coleoptera noia exoUea, foa A. F. Nori- 

^^Hm). pp. ZIB^VL 

^^^npand LI, 1^10, batt 1, deiten 78. Nouor beitras xur Kenntuia^ der SpidaaiJ4-trrupp6t too. 

^K>. Klsffer. pp. 1-44 : It laf. 

^oSuUche i/rologiic>ir OeitlUcha/t: 

Zeltwbrift, SLVl Bond. llJM.bott 4, aelten 901-678: £1 taf. Nsae BeltratM zur KennMUs 
der AmuiODiUn-Fauaa, Toa Joaef r. Siemlradzki, pp. iUI-iSS: S caf, Dla KoratleD d.T 
SilDrgeecbidbe osCpreuHeaa. tod W. WeiBaennol, pp. &SO-a74: T tat.; t Bga. Ammoniton, 
voD Riobard Micliael, pp. 11(17-702 ; 1 taf. Uober liasUshe mit'el JaraulMbo Flockoamargi'l 
iodea bayerisaben Alpea. roa EmU Boss, aeiten 7(»-7IW : 2 tat. 

BaodltLVIl.lim. 7MHiten: 22 liUiog. uCeln. UabardBsaltordBr Buadner Scbiefer. ma 
A- Rotbpeitz, pp. l-U: 2 tnl.: BBs. NeoB BiatioDBChnBCki>ii aua item Vloenlioec Boeaca. 
TODPBalOppcDheim.pp.BT-I«3;ZMt. Spongiea auifdem Krpide Wi^Btfaleoa.Tou Clament 
Soblleter. pp. 19i-!10. Dls uater Krelde dcs tabberoynsti QuadersatnlaWin-spblrgea. mn 
QuntberUaaa,Mit.:£7-3[»: Wf, ii; I karte. KeaotniaaderdattunK (/lu-niledllnTai. von 
W. WeiasBrmul. pp. 107-320; taC. x-in. OangooBtlcbe Skiize der ttinBegend tuu Flneni. 
ron Ceaare Porro, pp. S77-4Z2; 2 tat. Die subhcreyno ToureU und ibre Bracblopodan nod 
HoUuakiMi-FamiB, voiiK.Tlcr^iaea, !teit.l£I-&33; Mf. itii, iviu. Bracblopoden, D.s. w., im 
der HiuBelbaUl, tod Emil Pbilippi, pp. aeS-7ai; taf. III-III. 

Bond .\LVIII, 1896. Hefl.'^ 1-3, pp. 1-742. Drtimlina in Llrland, tou Braao Doaa. pp. 1-Ia; 
tat. 1 : 2 Ogv, Uampfiinelloo nod ScblammvalliaDD in Sun Saliadar, Ton Carl Sapper, pp. 
U-X-.iOg,. Dbk Altt.Ttlard8rCoUiBericiinVenetJBD,pp.27-lSa; 4pll. Der Strom boll 
ala WotEcrpropbet, tuq Alfred Bcrgeat, pp. lU-ISS. UalonuahunvaD ueberrosaile Hnelzer 
BOB dem VplIowBHine S'atloDBl Paik. u. a. «., tou J. Felii, pp. 218-260: 1 pi. Das Falaeo. 
UierDiale Prnhtem. too Kax 3»iiiper, pp. 261-34(1, ElephantearesMD uod daa Torkommen 
Ton Eiephai IngnnlherU PobL. tod W. Voln uod R. Leonbaid, pp. »S6-2fl2. Beltniice snr 
KflDDtnies dor baaaltiBcheD^eteiae. too Nord-ayrion, inn WUhclm PuoH. pp. S22-UB. Der 
dilnviaU Aar and RbouB-gletMber. ton A. Balti^r, pp. 832-661 : I pi. Ueber iiiuiRe Wabr- 
■cbelnlicb Klaabile EraahalnDngen Im aordllcben fiayem. tod H. Tburach. pp. B6S-68S. 

kare, Pkdbb.— ,Vrt/urh(j[oHicft<r Vrrein der pmun(«ftfn Rhrinlande: 

Verbendlangen, Jahrsan? .M. lf«4, selten ta+ hi; 4 tufelo. Nene Fosailien dea rbein- 
lacbeo Devon, tod C. Schluter, pp. 63-70; (af. II. l>ie Usteorllea-SaniinlDnB der DDiTenlUt 
Bonn. Ton H. Lasppynui. pp.S3-lM. Korroapoadeniblatt, !>Ipp. 

Jabrgang S2, IBBS. inl pp. Die seograpbucben. geognoutiscbeD ond miaentloglscbeii 
VerhaltDisBB dea sadUrhen Theile des Obergamtabezirks DortoiDDd. ron Herr Stoakfletli. 
pp. 4S-13*. Die UeteoritoD-Samotluiig der Uairereltst Baaa. Tod H. Lasperrei, pp. 141- 
£2a BeltragznrKeaDtnlaedDralomaTidsn. TOD Dr. Carl VarbaeR, pp. 221-231: Ipl. 

Sacbreglater. Chronologiachen Verzeieboisa der tcenlPKlachen nod mlneralogbwbeD U(- 
lentur dor Blielaproilni and der ProTinz Wpttfalon, tod H. A H. Banff, 18911. 284 pp. 

JabrKBRK m, orfle baltfo. IIM. 14S pp. : 4 lltbo. taf. Beitrag zur Kenolaiaa der Fanita 
dee Kalkea tod Haiua bei Wsldgirmea. tod E. Peyer. pp. te-ltti; taf. i-iii. Die Kinwai- 
damDg der Planariaden. Ton Walter Tolgt, pp. l<»-ltS, 
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BMBN, Obr.— yaturwistenneha/llieher Verein: 

AbhaDdlangoD, Band XIII, 1801, 196+498 pp. Liohenenflora der nordfriadaehmi Inseln, 
TOD Heine Sandstede, pp. 107-138. NordamerikaDi*che Hydrachniden, yoq F. Kolniln, pp. 
187-224; 3 pll. Beitrair sar Flora Ostfrieslands, von Radolf Bielfeld, pp. 27]Hr74. Ueber 
die fossile Flora von das nordwestdeutche Dilaviam, von C. A. Weber, pp. 419-488; t figs. 

Band XIV, 1895, 176 pp. Beitra^ znr geschichte der Vogel der Neaaelt,yon O. HartUnb, 
pp. 1-43. List of North American Eapterotidip, Ptilodontldap, Thyatiridap, Apatelid*. and 
Airrotidap, by A. R. Orote, pp. 44-128. Jahresbericht, 84 pp. 

Drrsdbn, Sax.— yaturwUtenscha/Uicfier OeselUcka/t "ImU in Dresden**: 

Sitzun^beriohte und Abhandlnngen, 1894, 73 pp., 1 pL ; 1895, 109 pp., 1 pi. ; 1898, Janoar 
bis Jani, 71 pp. 

FRASKrvRT-A-ODBR.— yaturwUtentcha/Uieher Verein des Reg,-Bez. Frankfurt: 
Helios, 1895, 160 pp. ; 1896, 160 pp. 
Socletatum Littenp, 1895, 196 pp. ; 1896, 1-6, 96 pp. 

GiBSSBX, Hessk,— Natur/orsetier OeMelUcha/t: 

Dreisaigster Bericlit, 1895, 274 pp. Die Laubmoose der Umgebnos toq Marburg 
deren geographische Verbreitang. yon W. Lorch, pp. 107-176. 

Bericht 31, 1896, 210 pp. Das Stromsystem des Orinoco, von Ludwi^ Warner, pp. 1-75.^ 
Phenologische Beobachtungen (Jahrgang 1891 ), yon E. Ihne, pp. 76-99, 11^150, 

G0.ILITZ, PRUsa,— Natur/orMchendff OetelUchaft: 

Abhandlungen, XXI Band, 1895, 250 pp. Lepidopteren^faana dor preossiachen Oberlai 
sitz, yon C. Sommer, pp. 37-78. 



H At,VErA-% A AUL.—Kai9erliehe Leopoldiniseh-Carolinisehe Deuttche Academic der Xatur/or 
tcher: 
Leopoldina, 24z32cm., 1895, 224 pp. 



Nova Acta, 2lzS2cm., Band LXIII, 1893, 400 pp. Die geographische Verbreitong der jets^ C 
lebenden Banbthiere, yon Carl Grey^, seiten 1-280 ; 21 taf. col. Der ma^rnetlsche Dei liiiiw - 
tion fur 48 Beobachtungsorter, yon G. D. E. Weyer, pp. 313-397. 

Band XLIV, 1894, 512 pp. Ueber Serpentin and Schiefer aus dem Brennergebiete, yoo JT. 
Blaas, pp. 1-60; 2 pll. Eigenbewegungen des Auwers-Bradley Catalogs nach der BesseA'- 
schen methode, yon Herman Kobold, pp. 213-366 ; 6 pll. Systema Geometrarum sonae tern- 
peratioris septentrionalis, yon C. F. y. Gumppenberg, pp. 367-512. 

H \MBUBO, QRR.—Xaturwintennclia/Uieher Verein in Hamburg: 
Verhandlangen, 1895, 41 pp. 

Abhandlungen, Band XIV, 1893, 131 pp. Zur Mochanik dos Vogelfluges, yon Fr. Ahlbora, 
134 pp. ; 51 figs. 

Hannovbs, VRua^.—Xaturhisloriache Oenellichaft zu Hannover: 
Jahresbericht, 42 und 43. 1891 -*93, 106 pp. ; 1 pi. 

KiBL, pRXJnfi.'-yaturwl.iiten^cha/Uieher Verein fur Schleswig-HoUtein: 

Schriften, Band X, 1893, 324 pp. Laubmoosflora yon Schleswig-Holstein, yon P. Prah' 
pp. 147-223. Blumen und Insecten auf den nordfriesistchen Inseln, yon Paul Knuth, p 
225-257. 

Leipzig, SAi^.—Koniglich'Sachtiache GetelUchaft der Wii$enscha/len—yfalhematisch-Phy$i 
Clnsse : 

Berichte u. die Verhnndlungeu, Band XL VI, 1894, 314 pp. Ueber die Bewegimg 
Warme in Flussigkoiten, von C. Neumann, pp. 1-24. Calorimetrische Untersachunger 
'^*'»>imann. pp. 49-72, 223-251. Gruppon und Differentiulgleichungen, Friedrich J 

^alorimetrisclio Untersuchuugen, von F. Stohmann, p 
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y^cUurwiMMenaeha/Uicher Verein fur Saeh^tn und Thuringen : 

Zeitschrift far Natarwissenschaften, 68 Band, 1895, 1, 2, 5, «, Heft« pp. 1-160. 321-474. 
Zwei neae Taenien aas AfiPeo, too Rich. MeyDer, pp. 1-106; 2 pli. Das Karrenproblem, von 
Max Eckert, pp. 321-432. 

Band 60, heft 1, 2. Nachahmangserscheinungen bei Rhjmchoten, von G. Breddio, pp. 
17-46; Ipl. nat.col. 

■ 

/>r. OUo Kuntze: 

Qeogenetische Beitrage, too Otto Kantze, 78 pp. ; 9 ill. 

Konigliehe SctehnUche Oesellachc^ der Wife Mchaf ten zu Leipzig: 
Zar 50-jahri«en Jabelfeier, 1896, 64 pp. 

&ODKBUBG, V^xiBB,—Naturwi9»en»ehafUiehe Verein: 

Jahresbericht nnd AbhandlnogeD, 1893-*96, 484 pp. Flora von Magdebarg, pp. 77-216. 

DNSTEB, Peusb.— WeMtfaliMcher Provinzial-verein fur WisMenscha/t und Kunzt: 

Jahresbericht XXII, far 1898-'94, 294 pp. ; 1 pi. Die earopaischen Ratten, von H. Reeker, 

pp. 69-76. 
Jahresb. XXIII, 1894-'95, 266 pp. ; 3 pll. Die Riesenamaiten, von Dr. H. Landois, pp. 99- 

108; 2 pll. Wildkatze and Haaskatse, von Ed. Klocke, pp. 109-113; 1 pL Hybriden im ge- 

nns Rulmz^ von J. Utsch, pp. 145-201. 

JRBMBEBO, %Ay.—Naturhi»tori8ehe Oetellzchafi: 

Abhandlnngen, Band X, 1894-'95, 90 pp. Flora von Franken, von P. Magnus, pp. 121-140. 
Jahresbericht fur 1894, 64 pp. ; far 1895, 56 pp. 

[OBNBBUBO, BA.y, —Konigl. Bolanische OeielUcfia/t in Regennburg: 
Katalog der Bibliothek, 1895, 144 pp. . 

Naturwiinen»ehaftliche Verein zu Regentburg: 

Berichte, 1894-*95, zl + 268 pp. ; 6 pll. ( Festschrift zur Feier des 50-jahrigen Bestehens 
des Yereines.) Chitin-Einlagerangen in Maschelschalen, Ton W. Winter, pp. 1-24. Die 
deutschen Pterophorinen, von Ottmer Hofmann, pp. 25-219; 3 pll. Die geotechtonisehen 
Verhaltnisse der Umgebang von Refcensbarg, von Dr. Branhaber, pp. 237-252 ; 1 pi. Ueber 
neae;Stacke von Ischyodns, voa Lad wig von Ammon, pp. 253-263. 

IB8BADBN, Pbdss.— Ftfre^n /ur Naturkunde: 

Jahrbncher, Jahrgang 48, 1896, 24S pp. ; 3 pll. Ueber die intemationalen absoluten nn- 
besondere die magnetischen and die electrischen Maase, von Ladwig Kaiser, pp. 37-98. 
Die Nassaa beobachteten bienon, von Badderberg, pp. 99-125. Verzeichniss der im Dila- 
Tialsande von Mosbach TerkommenHen Wirbelthiere, von Aag. Roemer, pp. 185-199. 

Jahrgang 49, 1896, 236 pp. ; 3 pll. Zur Oeologie der Loreleigegend, yon Alexander Fuchs, 
pp. 43-52. Die Mollusken-fauaa der makaroneslschen Inseln, von W. Kobelt, pp. 53-69. 
Die Kafer von Nassau and Frankfurt, von L. von Heyden, pp. 73-92. Bcitrage zur Lepl- 
dopteren-faana des malayischen Archipels, von Arnold Pagenbtecher, pp. 93-170; 3 pU. 
Beitrage fur Kenntniss der Rbopalocerea-fauna der Insel Baweau, von B. Hagen, pp. 171- 
188 ; 1 pi. Im Erwachenden Lenze, von W. Caspari, pp. 189-231. 

GREAT BRITAIN. 

SLFA8T, lR,—Belfa»l Natural Hintorfi and Philosophical Society: 

Report and Proceedings for the session of 189t- 95, 86 pp. Electric crystallization of 
metals, by J. Brown, pp. 28-33 ; 2 flgs. 

Report and Proceedings, 1895-'96, 62 pp. The properties of the surface of liquids, by 
Joseph Barcroft, pp. 24-26. 

iBSf INGHAM, Eno.— TAtf Mason Science College: 
Calendar, 1895-*96, 596 pp. ; 189&-'97, 604 pp. 

[7BLIN, 1b.— Royal Dublin Society : 

Scientific Proceedings, August, 1894, Vol. VEIL part 3, pp. 207-280. On the influeuce of 
temperature on the sensitiveness of the photographic dry plate, by Richard J. Moss, pp. 
222-224. On the limits of vision, by G. Johnstone Stoney, pp. 228-243. On the post-embry- 
onic development of fungi, by Gilbert C. Bourne, pp. 244-246. 

Vol. VIII, part 4, 1895, pp. 281-376. On Pucknia marhenryi, a now fossil from the Cam- 
brian rocks of Howth, by SoUas. pp. 297-303; 6 figs. Notes on Hydroida and Polyzoa, by 
J. E. Dnerden, pp. 325-336; 1 pi. 

Scientific Transactions, 22x28 cm., 1891-'95, Vol. V, part .5. On derived crystals in the 
basaltic andesite of Glasdrummanport, County Down, by Grenvillo A. J. Cole, pp. 23^248; 
1 pi. ; 2 figs. 
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Part 6. Fossil fish-remains of the ooal measures of the British Isliuids — Acanthodids» 
by James W. Dayis, pp, 249-258; 8 pll. 

Part 7. Eoosoonal stmctare of the ejected blcwks of Monte Somma, by H. J. Johnston 
and J. W. Gregory, pp. 259-277 ; 5 pll. 

Part 8. Tlie brain of the microoepbalic idiot " Joe/' by D. J. Canningham and T. Telford 
Smith, pp. 287-352 ; 4 pU. ; 18 figs. 

Part 9. Survey of fishing grounds west of Ireland, 189U-*91. Report on rarer fi«he«, by 
£. W. L. Holt and W. L. Calderwood, pp. 381-512; 6 pll. ; 13 figs. 

Part 10. The papillary ridges on the hands and feet of monkeys and men, by David Hep- 
bum, pp. 525-538; 5 pll. 

Part 11. The course of natural fermentative chauf^es in natural and polluted waters, 
by W. E. Adeney, pp. 539-62a 

Part 12. Monograph of marine and fresh-water Ostracoda of the north Atlantic and 
northwest Europe, by G. S. Brady and C. A. M. Norman, pp. 621-746; 19 pll. 

Vol. VI, No. 1. Pithecanthropus erectus^ a transitional form between man and apes, by 
Eugene Dubois, pp. 1-18 ; 3 figs. 

Edinbuboh, Scot.— Royal Botanical Society: 

Transactions and Proceedings, Vol. 20, pt. 2, pp. 273-592. Flora of Isle des Aigrettes Mau- 
ritius, by H. H. Johnston, pp. 317-340, 391-407. An attempt to classify common plant pig- 
ments, with some observations on the moaning of color in plants, by Miss M. J. Newbigin, 

^f pp. 534-550. The genus Gloiopeltis, by Fr. Schmitz, pp. 554-570. 

♦f'i;]}. Royal Society of Edinburgh: 

Proceedings, Vol. 20, 1892-'93. On the madder-staining of dentine, by W. G. A Robertson, 

pp. 14-20; 1 pi. On properties of the parabola, by Anglin, pp. 32^46. On a remarkable 

glacier lake, formed by a branch of the Hardanger-Jokul, Norway, by Robert Munro, pp. 

53-62 ; 1 map. On certain concretions from the lower coal measures, and fossil plants tbey 

contain, by H. B. Stocks, pp. 69-75. On the reproductive organs of Xoctua pronuba^ by A. 

B. Griffiths, pp. 78-102; 1 pi. Elimination of powers of sines and cosines, between two 

equations, by Lord McLaren, pp. 145-153. Rise and progress of anthropology, by Robert 

Munro, pp. 315-424; 1 pL Pallial complex of Dolabella, by J. D. F. Gilchrist, pp. 264-270; 

1 pi. Notes and peculiarity in the form of the mammalian tooth, by J. Smith, pp. 336-316; 

1 pi. Torsion of the molluscan body, by J. D. F. Gilchrist, pp. .^7-370; 9 figs. A sketch of 

lake-dwelling research, by Robert Munro, pp. 385-411. On M. Dubois's description of Fiih^ 

eeanthropus creclus^ with remarks on transitional forms, by Sir William Turner, pp. 422- 
436. 

Glaaoow, Scot.— 77i« Philosophical Society of Glangow: 

Proceedings, Vol. XXV, 1893-*94, 294 pp. ; 10 pll. Above the snow line in Scotland, by 

Gilbert Thomson, pp. 98-107 ; 4 pll. Glaciation of the west of Scotland, by Dogald Bell, 

pp. 118-136; 3 pll.; 1 fig. 

Vol. XXVI, 1894-'95, 302 pp. ; 2 pll. Aluminum : Is it to-be a metal of the fataref by A. 

H. Sexton, pp. 88-96. Temperature variation of thermal conductivity of rocks, by Lord 
Kelvin, pp. 227-232. 

LrvBBFOOii, "Esq.— Liverpool Geol^ical Asnnciation: 

Journal, Vol, XEV, 1893- '94, 46 pp. ; 4 pll. Notes on the Storeton series of footprint, by 
Osmund W. Jeffs, pp. 10-21 ; 4 pll. Granite and its relations, by O. Bickerlegge, pp. 21-90. 

Liverpool Geological Society: 

Proceedings, Parts 3 and 4, Vol. VII, 1894- '95, pp. 233-464; 10 pll. The Moraine of Llyn 

Cwm Llwch, on the beacons of Brecon, by T. Mellard Reade, pp. 270-276; 1 pL Geology of 

the country between Preston and Blackburn, by E. Dickson, pp. 76-88 ; 1 pL Goology of 

the Faroe islands, by Joseph Lomas, pp. 292-318 ; 1 map ; 4 figs. Strata ezpooed during the 

construction of the Soacombe branch of the Wirral railway, by T. W. Davis and T. Mellard 

Reado, pp. :)27-348; 2 pll. An attempt to classify the footprints in the new red sandstone^ 

by Henry C. Boasloy, pp. 391-409; 3 pll. Drift of the Mid-Wales coast, by T. Mellard Reade, 

)p. 410-419 ; 2 pU. The Borwickshire coast, a study in physical geology, by T. Mellard 
^eade, pp. 420-443. 
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London, E^tQ.— Royal Botanical Society of Tendon: 

Quarterly Record, 1894, pp. 129-188. The leaf and its functions, by S. H. Vines, pp. 136-]4a 
Circulation of fluids in plants, by S. H. Vines, pp. 150-157, 170-173. Quarterly Record, 1885, 
pp. 1-56. Properties of roots, by F. W. Oliver, pp. 6-S. Flowers: the means by which they 
are fertilized, by Miss Styan, pp. 34-37. Quarterly Record, 1886, pp. 57-88. 

Geological Society of f^ndon : 

Abstracts of Proceedings, Session 1894-'95. Nos. 629-645. 184 pp. Session 1885-'96, Noe. 616- 
662, 140 pp. 

List of Members of the Society, November 1, 1895, 80 pp. 
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Manchbstkb. 'EsQ.—Manehetter Literary and Philosophical Society: 

Memoirs and Proceeding, Vol. IX, 188l-*95, pp. 9i^260. On the evidence afforded by 
Bode*8 Law of a permanent contraction of the radii vectores of planetary orbits, by Henry 
Wilde, pp. 95-107. On Kaloxylon ?iookeri Will, and Lyginodendron oldhamium^ by 
Thomas Hick, pp. 109-117; 1 pi. Limitations enforced upon mathematical forms of ex- 
pressions for physical quantities in a continuous medium, by R. F. Qwyther, pp. 119-132. 
Resistance and back electromotive force of the electric arc, by Julius Frith, pp. 189-151 ; 4 
figs. On the structure of the leaves of caiamites, by Thomas Hick, pp. 17^190 ; 1 pi. Notes 
on glacial moraines in Cumberland and Westmoreland, by W. Brockbank, pp. 195-205 ; 3 pll. 
Vol. X, 1895-*96, 160 pp. Helium and its place in the natural classification of elementary 
substances, by Henry Wilde, pp. 3-10; 1 pi. Some experiments on the latent heat of steam, 
by J. A« Barker, pp. 38-55 ; 3 figs. Relations of the physical and chemical forces, by Henry 
Wilde, pp. 61-79; 1 flg. On a sporangiferous spike, from the middle coal measures near 
Rochdale, by Thomas Hick, pp. 73-79 ; 1 pi. On an earthem vase found in the boulder clay 

at Stockport, by Thomas Kay, pp. 87-92 ; 1 fig. Complete list of members, from 1781 to 1896, 
54 pp. 

Vol. XI, part 1. On Rachiopteris cylindrica Will., by Thomas Hick, 18 pp. ; 1 pi. 

Penzance, ^hq.— Royal Oeologieal Society of Cornwall: 

Transactions, VoL XI, part 9, pp. 568-742. On some fossils from the coast sections in the 
parishes of Padstow and St. Merryn, by Howard Fox, pp. 634-644. Illustrations of Cornish 
fossils, by J. H. Collins, pp. 645-654, 2 plL Foraminifera of the Pliocene beds of St. Erth, 
by F. W. Millett, pp. 656-^1 ; 1 pi. On the probable age of Lizard rocks, by Alexander Som- 
erville, pp. 662-668. On a supposed resemblance between the occurrence of native copper 
in tiie Lake Superior and Lizard areas, by Fras. J. Stephens, pp. 680-688. Cherts and as- 
sociated rocks, by Howard Fox, pp. 687-742 ; 4 pll. Index, 8 pp. Laws and rules, 16 pp. 

VoL XII, part 1, 88 pp. ; 5 pll. Radiolarian and other cherts, by Howard Fox, pp. 39-72. 
Notes on Cornish fossils, by J. H. Collins, pp. 73-86; 2 pll. 

Laws and Rules of the Royal Geological Society of Cornwall, 16 pp. 

ITALY. 

BoLOONA.— 22. Accademia delte Scienze dell* Inatiluto di Bolopna: 

Memorie delle Scienze Natural!, 23x30 cm., Serie V, Tomo IV, 1894. Eterocarpia ed 
eteromericarpla nelle Angiosperme, del Federico Dolpino, pp. 3-44. Rassegna deglUme- 
notteri raccolti nel Mozambico dal Carlo Formasini, di C. Emery G. Gribodo e G. Kriech- 
baumer, pp. 45-90. Contributio alia conoscenza della microfauna Terziaria Italiana, del 
Carlo Formasini, pp. 115-148. Fossili del Museo di Bologna, del Giovanni Capellini, pp. 
163-175; 8 pU. Osservazioni microscapiche circa T interna fabbrica degli occhi delle 
squille, especialemente della Squilla niantia, del G. V. Ciaccio, pp. 231-248; 2 pll. Anato- 
mia della casuarinee, del Fausto Morini, pp. 249-300 ; 5 pll. Solfo cristallizato delle solfare 
di Romagna, del Luigi Bombicci, pp. 301-380; 3 pll. 

Catania.— ^eockiemia Oioenia di Scienze Naturall in Catania: 

Bollettino delle Sedute, Fasc. 3. 5, 7-11. 13, 20-22, 25. 280 pp. Fasc. 39, 40, 41, 1895, 78 pp. ; 
42-45, 1896, 52 pp. 

FLaBXSCM,—8ocieta Enlomoloffica Italiana: 
Bnllettino, 1894-*95, pp. 313-472; 9 pll. 

QmHOVA,-~8oeieta lAgure di Storia Patria : 

Atti, 19x28 em., VoL XXVIII, 1896, 664 pp. Farmacia. etc., pp. 339-400. 

Milan.— iSocitfto Italiana di Scienze Nalurali: 

Atti; Vol XXXV, 1895, 3*20 pp. ; 3 pU. VoL XXXVI, 1896. Fasc. 1. 2. 269 pp. ; 4 pll. 
Memorie, 22x28 cm., Tomo V, 1895. Monographia illustrata degli Uccelli di Rapina in 
Italia, del Giacinto Martorelli. 216 pp; 4 colored plates ; 29 figs. 

Padua.— 2?. Aceademia di Scienze, Lettere ed ArtI in Padova: 
Atti e Memorie, Vol. X, 1894, 340 pp. ; XI, 1895, 264 pp. 

Paiabmo.— JR. Orto Botanieo di Palermo: 

Bollettino, VoL I, No. 1, 40 pp. Appendix I, 78 pp. 

Piba.— fi^ociefa Toaeana di Scienze Naturall: 

Atti, VoL VIII, 189l-*93, 241 pp. ; IX, 1894-'95. 310 pp. ; X, 1895-*96, pp. 1-120. 

Rom A.— ^eoocfemto Ponlificia de Nuovi Lincei: 

Atti, Anno XLVIII, 1895, 132 pp. ; XLIX. 1896, 96 pp. 

JL Comitaio Oeologieo d* Italia : 

Bollettino, Anno 1895, 510 pp. ; 1896, Nos. 1, 2, 2.V8 pp. 
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SiKS A.—SigiJtmnndu Brogi. Direttorv: 
Avicala. 

Bollettino del NataralUttn. Anno \ \ 
Revista Italiaaa di Scienze, Anno \ . 

TCMX.-/?. Arraifrmia delle Scivnie fit 7'" ■ 
Atti. Vol. XXX. 18»l-'95. 1,04«5 pp. : W* r 
Ofserrazioni MeteoroloNrtcli<*, Aniif ^ 

XORWA . 



HEL9iNGix>Ra, FrsL.^FtfiMka Vetrnsk*tf» .^. 

Acta Societatis Scientiaruin Ki'iiir* 
the electrical status of (raseti. by 1 1:. 
serrations oo comets, by Anders !)••.. 
board. Contribution to the knnwli-'. 
Ossian Aschan (in Swedish), pp. ^iV.< . 

Tomu^ XVIII, laSl, .%i4 pp. : 12 pll. 
are exercised between the electric • 
pp. 1-100 : 2 pU. Hymenomycetet <•; 
in Latin), pp. 101-110. Studiet^ tif t; 
pp. ^d-327. 

Tomus XX. 1889, 092 pp. : 10 pll. N 
differential inTariants of the conti 
pp. No. 3. On night frosts, and tli- 
Strom (in English}, 80 pp. A »r\r- > 
the British Museum, by Knut L. '! . 
Assyrian cuneiform inscriptiouif, wi;. 
opposite pages; containing alKo^l;) i 
son of words with Arabic and Dthi-r 
stants necessar>' for the reductimi • 
con.struction of a pfaotografle caiai 
dres Donner (in French). 6S pp. S* > 
by G. Molander. IT pp. 

Bidrag till kannedom af Finland - 
nature and people of Finland), Vtil. 
I'zamination of the hymonomycct. 
logical ohserrattons on night-fnist 

Vol. LV. 1884. Penological oh- 
Adolf Moberg (in Swedish and L.-; 

Vol. LVI. I&i85. Finnish Tocabn I. 

Ofversigt af F. V. S. Forhaoilb 
Qbservations on night frosts, by S 
Th. Ilomen (in Swedish), pp. 127 i . 

Vol. XXXVII, 1884-% xxiv I 2S^ 
pp. 1-1'^. Action of equimolocnli. 
ppriraonts, by Dr. Arthur Clopa?- 
French, :)l ezp**riments, by tho >;i". 
nu»*«es, described by V. F. Brt>tii< 
of iihotograflc star plates nt thf .■ 
by Anders Donner (in S^'edisht. |. 

»So<'it:(ffn pro />/««« ft Fiorrt Frnu. 
Acta. 15x2icm. Vol. IX. ISO.* •.'■ 
cam. by P. A. Kar:it»«n ■ Lntin ). • 
La'ii'uM. by A. We?«terluni! { Kin:. 
I iu ."^wecli.-li I, nO pp. ; 1 pi, N«i. -. 
tniuin of Finlanil. by Magnus ):■ 
Finland, by Enzio Rcuti'r i in s.\ 
Cilinta. by K. M. Lovamler i in <. 
O. M. Ki.'Utor • iu SwL*disli ). :« j.. 
VmJ. \. l^l'l. MonoKraphia «'i., 

Vui. XI. i*y*. 'ii'> PI'-: w pi. \.. 

St 'nnMi- i in Jiernian ■, 4:> pp.; | 
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eulf. by OsiUn Borgroth i Swediab), Tfjpp.; 1 mar. No, 8. Cataloeneof the O'loEoDlaoci' 
otFinlBnd, brKarlE. Bim (iaGdnnnDl.Zlpp.: Ipl. No.tl. Contribatloa (o tliD knowl- 
BdBB of the flora of KimitD valley, bj- P. HJ. Olwon ( in Swodish ), SOpp. 

Vol.SII.ISM-'aS.SSIpp.: BpU. No.l. SpecMS of HtPi-aNMin of Finland, by U. Brenner 
linSwediah).(i7pp. Nos. 2 aod ^ Water fanna Id the ticloily of HelniliKfoni. ProtowB 
■Dd Rotatoria. By K. M. LeranJor (Id Germau), 1ST pp,; 8 plL Northarn PUosells-. 
prepanlary to a nsv Hon or FiDland. deicribed by J. P. NorrlJD |L>tin), fH pp, 

Herbarinm Hnaei PBoalci, 1Bi2:jciii..sw»ad ixlltiOD. t. Plantip •asculanjs.caraDtibas 
Th. Svlan, A. Osirultl Kiblmsn, Hjnlmar BJelt. IMpp.; 2 pU. II. Huwi, ourantibiiB J. 
H. BomaaiHMi and V. F. Brotbama. 71 pp. ; I map. 

MeddslandBD, UiaiBin.. Vol. XIS. 189a.ia0pp.: XX, 18M. US pp.; X!l1, IBM, 1(6 pp. 
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Vol. XIV, 
XV. ISeO, Nos. 1-i. 12epp. 
[X, No. a. Faana of the Looer 
German traaBlatioa, pp. 81-134, 
i», of 200 fl^uTBA of hrachioiriids, 

>.. vitfa 
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Ueteorologlc&l obaonatiuna made at B«l 
ysara lllS»-'», 338 pp. 

*z«!i. &Das.—fltllca-M'ilhfmaUrlu'iikiiiiB Obihe 

r'niitlr IPhuiico-Malhttna'ieal H-cietuo/l 

Bulletin, 18 a24 om.. twcond mries. tnms V, 

I, Pbtbbbbdru. Rusb.— Oentoglfiil Commiltee of 

Bullstine, 10x31 <:di. Vol. XIII. IWt, Nob. 1- 
laSS, N'ua. l-eandiiiipp1amuDt,fl02pp.:2map>; 1 pi. Vol 

Uemolis of the Ooologicnl Commltlee. ana ctn, VoL 
OUgoceoe o( EkalerlmwlaTB. by N. Soltolaia, 83 pp., with 
KBolocicBl section, 21-fisureB in leit, and t litliogrnfle plat 

No, 1. SBlncbiBii) ot tlie lAver Tertiary al soaihnTa Rusela, by O. Jnekel, 
Uermaa tranalatlon, pp. 1<I-'M, nod 2 htlio. plalea, H Uitures. u( ahnrks' t«Btlj and vertafacs. 

Vot, XIII. No.2. aeneralgDoloEicnlchartofBuropeBa Russia, plat as. Oio-bydnwraac 
el<etchot the Viatka TBlley, by P. KroMra, 2£S pp., with QenDBD n^riow. pp. ISS-^ll, and 
orotrraflo map, Ui6U cm. 

Vol. XIV. No. 1, 1S». aeneralKeoloKlciOdiBnatRaAsia.platiiWandSe. OoologlcU HUr- 
ley In the Kalmook ateppu in the years UiM and 1881, by I. HoBbkatoTa, 1S1 pp., with Uer- 
man rsTiew. pp. I8U-1W, and 2 sealogical cbarta of Iho region Dear the Caspiao sob. Ui74 
em., by I. Muahketoia and D. Uaaoia. 

No.», CephalopudK from tlie Trias of austtirn Siberian eoast proTince. h) Dr. Carl 
Dieaer, of Vienna, with Germnn tram'latiDn. Ul pp., and S lit^o. plates, about 10 tlgB. of 
caphalopcida. 

Vol. KV. No. 1 Oeasral Keolosical map of Rueaiu. plat 72. 1888. Oeologioal anrtey in 
the Tnlley of the lower Oka and lower KUaama, by N. Siblrtaeva, 2Z2 pp.. with Oennan re 
view. Hod geotixricol map, Mi74 cm., ot the n-iioo amoail Vladimir nnd Mahni-NDYKOnid. 
Impemlonkni/ Akadrntta y^aukt {Ini/teriat Aeadernu of Soiraces) : 

Bullelia.SliSOcrD. Fifth saries, Voi.I.SapMmberto Docember.IBH.201 + 3M pp. Pcr- 

(iftheapotsoQ the disk of Japiter, by W. SerBSniova (In Freaoh), pp. ISl-IM: Zpll. On 
the parallax of B Casalopelv. by S. KoBtineky Ho French), pp. lU-164; 1 pU. CnuMces 
Caspia-Amflpoda, byO. O. Baniin Engliah), pp. 179-223. 8U-^8: plL i-xvi lautosrafic). 
Epbemoridea of tha comet Eacke, by O. Backluod lin Fnncbl. pp. M1-Z8J. StadlDa oD Ibe 
appearance of the yarinble star D Cephoi. by Belapolsky (in Freneb), pp. iS7-aU: 1 pi. 

VoL II, Nod. 2-5, February to May, 189S, pp. xli-ociiiii, 77-118. Peraelda obserred In 

RnialB in 1891, by Th. Bredlhiao |in French), pp. Ul)-178. Researches on the variationa of 

IstiladeofPatkoiarromlMZtolSie. andfraiDl8Ii3tol»7r>, byA. Iinnora lin Fteueh). pp. 

lil'Sa, 2 pit. On the ineHHuremeut at photografla utar plnUa laarinaDl, by F. Renz. pp. 

Zm-SSS. Spidera found by B. Folonino in China and Mongolia in 1878 lo I87S, by £. Simon 

Ho French), pp. SSl-.tU. (Descrlptioaa are Id Latla.l Blood corpiiwlos lOermoa). by F. 

OiiBiaDiku*a. pp.WJ-a<2: l pL Hoiement of aubitances emitted by tha comets. Igaa U, 

and lOea IV. by Th. Brcdihine (in French), pp. 383-3SS : 1 pi. ElemenU and ephemerldoi of 

tlla planetoid (Jaialdini l^lin) tor itioppoBltion, ISSI, by A. Bodin (inOermaD), pp. 417-122. 

Vol. Ill, Junii to DscembDr. 1095. liil + 498 pp. On the elastioity of the moleoule, by 

PriRce B. QDlii.4iae (in Oennan), |ip. I-U, Distribution of wind on Iho surface ot tba 

Rnaalau empire, by I. Kerinou^ky ( iu French), pp. Slhe7. Method of delurmiaiag thu 

index of refractinn ot iiquid.>< whou near tba critioai point, by Prince B. Goliuine ( in 

^^Mlan). pp. 131-181. Sludiei on the atar cluster CO. l:»l, by Countnas N. Bobrlnskaia 

^BEprengb). pp. 18l-17i: ^ photuxrallc platen and I diaffrnni. Crustacea Caspia - Amphi- 

i — 
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poda, by G. O. San (in Engliah), pp. 275-314; pU. xvii-xxiv (antG^raflc). MriidK.lv 
the same author ( in English ). pp. 432-458; plates i-viii ( autograflo ). 

Vol. IV, January to May, 1896, IzzxTiii -f 502 pp. Secular variations of the orbital the 
comet 1802 III, by Th. Bredihine ( in French ), pp. 31-40. The properties of molecules ud 
atoms, by Prince B. Golitsine ( Russian ), pp. 203-31S. On the origin and the orbits of tbt 
system of Aquariids, by Th. Bredihine (in French), pp. 345-300. ReTision of the gents 
Aphanopleura ( Umbel lif era? ), by B. Lipsky (in Russian), pp. 373-381. ValtriaMUa 
Turkestanicae, by the same author (in Latin), pp. 383-387. Crustacea Caspia— Amphi- 
poda, by G. O. Sars ( in English ), pp. 421-489; pU. i-xii. 

Memoirs, 25x34 cm. Vol. X LII, 1894. Nos. 7 and 8. Calculations and researches npoo 
the comet Encke. Perturbations by the planets Mercury, Venus, Earth, Mars. Jupiter, aod 
Saturn, from 1819 to 1848. by O. Baoklund, 332 pp. ( French ; though nearly all Arabic ^ 
ures.) No. 9. Studies on heredity, by J. Orchansky, 300 pp., 20 pp. of diagrams. (French.! 
No. 10. Apparent positions of the sun-spots photographed at Pulkova by B. Hasaclberg in 
the years 1881 to 1888. Prepared by A. Belopolsky and M. Morine, 173 pp. ( French.) No. 
11. The industry of spiders. Researches of Woldemar Wagner, 209 pp.; 10 lithograi^ plates, 
20 X 28 cm., of 250 figures in natural colors, printed in the highest style of the art. ( French.) 
No. 12. The common birch (Beiula alba L.), and the morphological importance of the 
chalazogamy, by Sergius Narashin, 40 pp. ; litho. plates. ( German.) 

Series VIII, Vol. I, No. 9, 1895. same size. Cloudiness of the Russian empire, prepared by 
A. Shenrok, 300 pp., including 250 pages of tabulated figures; 8 isonephelic charts of the 
Russian empire. ( (German introduction.) 

Vol. II, 1896. No. 1. The Sclerotinia disease of plants, by Dr. M. S. Voronin, 29 pp.; & 
plates, colored. (German.) No. 2.^0n the development of the genital canals in CoMi' 
lasnia L., and Phoxinus lofvU Ag., by G. A. Sneidcr, 20 pp. ; 2 plates. No. 3. Meteorological 
obserrations made in 1893 along the coast of the Arctic ocean, in Siberia, by R. R. Bergmaa^ 
72 pp. ( Russian.) No. 4. Direction and velocity of the winds over the Russian empir0« 
tabulated for 196 places by months and seasons, by I. A. Kersnousky, 110 + 135 pp. ( Ra^- 
sian.) No. 5. Annual review of the work done at the Central Physical Observatory in 1^ •«- 
by H. I. Vilada, 81 pp. ( Russian.) No. 6. Cyclone paths in Russia for the years 1887 XC^ 
1889, by B. I. Sresneusky, 78 pp. ; 11 maps of Europe, 20x25 cm. ( Russian.) No. 7. Poei^' 
tions of the stars h and z Persei and their environs, deduced from measures upon two pho — 
tographic plates, by M. Bronskaya and A. Stebnitskaya, 135 pages. ( French.) No. 8^«« 
Snowfall and precipitation in the upper Volga valley, by M. A. Rickacheva, 46 pages.*' 
( Russian.) No. 9. Magnetic observations made on a trip to Urga, in northern Mongolia«*i* 
in the summer of 1893, by E. V. Stelling, 28 pp. ( German.) 

Vol. Ill, 1896. No. 1. Mean annual precipitation, and number of days on which pre — 
cipitation occurs annually, in the Russian empire, by H. Vilada, viii +271 pp. ( Russian.) 
No. 2. Extinction of the buffalo ( BUon bonasus L.) in the forest of Belovesia, by E. Bick- 
ner, 32 pp. ( Russian.) No. 3. Types of cyclone paths which have traveled Europe during 
the period of 1872-1887, by M. Rickacheva, 174 pp. ; 02 charts of Europe, showing paths of 
storms, wind directions, isobaric lines, and precipitation. ( Russian.) No. 5. New appli- 
cations of continued fractions, by A. Markova, 52 pp. ( Russian.) No. 0. On the radiation 
point and polarization of the X-rays, by Prince B. Golitzine and A. Kamoahitaky, IS pp. ; 14 
pU. (German.) No. 7. Improved construction of magnetic nnifllar theodolites, by H. 
Vilada, 32 pp. (German.) No. 8. Histological studies of the iaopoda, by V. Martinova, 10 
pp. ; 1 double sixe pL ( Russian.) No. 9. Density of the snow at Ekaterinbnxg, by G. Abeliss, 
28 pp. ( Russian). No. 10. On a differential equation, by A. Markova, 18 pik ( Russian.) 

Vol. IV, 1890. No. 1. Monograph of Aspirotrieha (Holotricha), by V. T. Sheviakova, 
430 pp. ; 7 litho. pU. ( Russian.) No. 2. On the brachiopod genus Obolut Eiohw., by August 
Mickwits, 224 pp. ; 3 pll. (German.) No. 3. Coprophagi about Moscow, by E. A Bogdanova, 
52 pp,; 8 pll. (Russian.) No. 4. Vegetation of Turkestan, by S. Korjinsky, 110 pp^; 2 plL 
(Russian.) 

Ilistorico' Philologique CUute: 

Memoires, 20x80 cm. VIII series. Vol. 1, Nos. 1, 2, 204 pp. 

Imperatonkago Mineralogichexkaqo Obzhestva ( Imperial Mineralogical Society) : 
Transactions, 10x25 cm. Vol. XXXI, 1894, 430 pp. ; 1 pi. ; 2 portraits. 
Vol. XXXII, 1895, 304 pp. ; 10 litho. pll. Contribution to the knowledge of the genus 

PlyetoduM and tribe Thyestids>, by Dr. J. Victor Rohon, 04 pp.; 2 pU. (Qerman.) On 

crystals, by A. Kamozhitsky, 112 pp. ; 4 pll. 



SWEDES AND NORWAY. 

■Haiti.'Noii'ii.— riilrntlaibi SrUkabet I ClirtMUni.ia (Academuo/ BtHrnaeefChrUtianai 
Forluiudlin«er for 1893. No. 1. LaplanriiBb word-book, b^ J. K. Qulntad. 873 pp. <h 
emiin). No. 2. Pollcleil oondilioD of Atlipns. tmrn itie limv ot Clutheooa U ' ' 
bT A. Rieder, 1S1 pp. (Norwegian), No. 3, BisUlogiaal studies la the t 
■ Mmulann. 11 nti.t lull. INorwnirlnnl 



AOeBSfltONe TO THK LTBRAItr. 



—Rfal Acndrmla rte Cicnrlai y Arlrn: 

BdIoUd, !3iaj cm., Noa. IZ-H, pp. 1M7-28I. 

Memoriss. Siiffl Dm. Tomo I. ISN-'». XIX. AppUcntinas 
Lui* Cmalda, pp. 331-aki. Beeofmltion ot tlie coeiiateoce of t 
leminean ns in (ha lower Mlooene deposils. by Dr. Jainie Almi 
tnble, MiX em. Hooosrapli of ths epeciwi ot tbe e«DUS Perln 
ArCaroBofllly Poob, pp.3U-ia8: 7 lliiio. plates. 

Tomo 11. Flora del Vallos, by Dr. Juan Cadevall y Dian, pp. 33 

Pliocene Deposits of the plain of BsrceloDH, by Dr. Jaime Aimer 

Historia de la Aoadenia de BarcsloDB, em.. 2m pp. 

La CasB de Moniatrei, I!I9S. IHi26 cm.. IS pp. 

Lag RadiacioDsa de Roentgen, Uil9 cm., Fe bras ry-M arch, IHM, 

KIP.— RmI Acailemin dc Clenclat, Fi-ieat u KaluraWt dc Madrid 

Memorias. 20x30 cm. Tomo XVI. IHW, £90 pp. Systeinatic study 

■nlmal origlu ( plotDuines. leiicomaiBea, oto.), bj Dr. Jose Ubedu g 



Haosleen, 4Tpp.: Ipll. INorwegiaal. No.l. Tbe 

byC.P.Ca9pari.lOlpp.iaermBa). No.S. 

No. e. AUieniaa writinga. by P. Oatbye. U 

«ord, by H. H. Gran. S* pp. iSorwegianl. 

Mpp,: 3pll. (NorwoKiUD. with Engliiih 

No. ID. AatronniDlcal. by H. Hohn. tU pp. INorwesiaol, 

to the flora of Norway, by F. E. Conrad and t. Bsgen, 2S 

butlOD to the anatomy of Combretacoir. by C Holtei 



if .lob 

, by Aisl Blytt. 62 pp. (NorwerfanJ 
n|, No.T. Ve«BtaCionorToi»b4fl 
• orNorweBianascIdiip.byJ,!! 
■f the tiew and nnknown B|»ciMl 
No. II. HryoloRical coetHbatiiW 
(Norwoglon). No. 13. r<n(il 
k^fp. lOnrmon). No, ]l. ]ld» 



ra. by W. U. Sbeyen.Mpp. ; 1 map IQerman; I.ZKt spoclH oimad, 
id tho latitude indicnied i. No. IS. NorweEian arctic Dora, spaoln 
OrlltUs known, by J. M. Norman. flOpp. (LaliDi. Noa. 17 tola Various aabjaota, IH Mb 
Mo, 21. Botanical eiciiraiou in Romsdal. by Otp Dahl.ai pp. (NorwesiaD). OmmIM.; 
Wpp,: 3 enKraiiDKi). Total paeos. !,««; 18 pU.; 1 map of Norway. 

ForhaadliDKBrforl^M. Noa. t and S. DifferentiBtcaicuIas stadint, by Aid 
Itpp, INorweiriaul. Noa. 2, 4, ft, 8. Various oasaya. 38 pp. No. 7. On oUmia 
■ tbe eccentricity theory, by Audr. M. Haoscm , :K pp. INorwegiaa). No. 1 0» |ta tmrntt 
in the nwiona of Tromso and West Finmark. by I; " 
(Nonresian). Noa. 3 and 9. Norwegian annelida polychipta, by OW 
(Norwesian). No. 10. Botanieal oiplorntioD to Sandmero, on ttw ^v 
bf Ote Dabl, U pp. Oversigt. 4Dpp. Total, GUpp.; 3 pU.; abalf^Mi 

Forbsndlingor lor 1B99. No. I. On a mslaDiatio phase of Urta 

U pp. ( English). No. 2. On four birds, new to the fauna of Unnm. h 

_ B. CoUett, 13 pp. I Norw.) No, 3. Mi/o/ltn lemmun Ithe IcmmliKl; !» 

tiou In Norway, by R. Cullett, SI pp. ( EngUah). No*. I and 1, 
. Uals ot the 2d order, by Alf Uuldberg. 12 + 18 up, ( Norw,) Noa. 7- 
. 40 pp. No. 10. Eanhituakaa in Norway, by Sans Rouafa, 80 m. 
«PP. 

Bkrlfler. ISM, 18126 cm. I. Hathomal 
tfaa Kongberg diitrlat, by Chr. A. UanHCi 
TiUotiB, byO. E.SIiioId. 42 pp. (Uerman) 
pratfnw Herb., by Q. Lagsrheim, S pp. (i 
trict of Cbristiania, by W. C. BrogKer. 

nam. So. 5. Fresh-water EntomoBtrseA ( raiaad in Kontu Ab^^M " , "^ - 
Zmland, by G. O. 3ar«. 62 pp. : H autographic plat«s. colorad bm —>«■-• 

A. On Lamy's equBtion, hy \. Pnlmrtrooni, 8 jip. (FynnohJ. 
II. Hiatorico-pbllo-niihi-: cUi^t: Five papera. by yarion 
man, FreuoU, andEnnliali InnKaagos, I3| on.: 8litlio»r«Blli«, 



Hi. No. 




c-aeieotiBo jUh: No. t , 

r. 124 pp, I .NorwailaBJ. )kx I 
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Stockholm, 8yf, —Entomologiska Fureningen i Stockholm (Entomological Societu of Stock- 
liolm) : 

Eatomologisk Tidskrift, Jacob Span«bers, Editor. Arg, XVI, IBM, 208 pp.; SlithcpO. 
Arff. XVII, 1895, aOO pp. ; 4 pU. 

Kongliga Svenaka VetenMkapa Akfulemi*^ {Royal Swtdiah Acadefmy of Science*): 

Bihang till K. S. V. A. Haadlingar, 14x22 cm. Divi8i<m I, mathematics, astroaomj, n^ 
cbanics, physics, meteoroloflry, and kindred sabjeets. Blue coTera. VoL XIX, 18M, tigbt 
papers, in Swedish, German, and English, 284 pp. ; 6 pU. VoL XX, 1896, eight papMi, in 
Swedish, German, and French, 304 pp. ; 9 pll. Two. Nos. 4 and 5, on electrical resonanoe, 
by V. Bierknes, 104 pp. (German). 

Division II, chemistry, mineralogy, geognosy, physical geography, and kindred stodie. 
Yellow covers. Vol. XIX, 1894, foar papers, in English and Swedish, 84 pp. ; 3 plL One* 
No. 1, on hydrolysis, by J. Shields, S2 pp. ( English). VoL XX, 1895, siz papers, in Swsdiab. 
172 pp. Five of the papers are on balloon trips made over Sweden and Finland in IWS tnd- 
18M, with weather records and other obserrations, by S. A. Andrse, who has recently 
essayed to make a trip to the north pole ( Swedish, 148 pp. ; 18 plL, maps and charts). 

Division III, botany. Green covers. VoL XIX, 1894, five papers, in Swedish, Swedish an^-<^ 
Latin, and German, 448 pp. ; 15 pi. VoL XX, 1896, five papers, in Swedish and German, VH^^ 
pp. ; 9 plL 

Division IV, soology, biology, etc. Brovni covers. VoL XIX, 1894, two papers, German, 
on Nnnropora and insects, 40 pp. ; 8 pll. VoL XX, 1895, five papers, in English, Swedish and 
Latin, and German and Latin, 218 pp. ; 8 plL The first two, on daphnida and sightless 
crayfishes, by R. Lundberg and E. Lonnberg, are in English, 84 pp. ; 8 pU. 

Ofversigt, 51st year, 1894, many short papere, Swedish, German, etc, 994 pp. 52d year, 
1895, many short papen, Swedish, English, German, etc, 830 pp. 

Tbonohjem, 'HoKWi,— Kongelige nortke Videnskabers Selnkab (Royal Norwegian Society of 
Sciences ) : 

Skrifter, 15x24 cm., 189t, 5 papers, Norwegian, English, and German, 228 pp. ; 23 pIL One 
article, No. 3, on the Norwegian forms of Ltthothamnion, by M. Foalle, is in English, pp. 
29-208, with 23 photolith. plates, on 10-ply bristol cardboard, with tissue-paper interleaves, 
and showing about 227 forms, living and fossil. 

Skrifter, 1895, 4 papera, in Norwegian and English, zvi+241 pp. One paper. No. 2, on new 
or critical Lithothamnia, by M. Foslie, is in English, pp. 1-10, with 1 photolith. idate, of 
15 figs. 

Upsala, Sw,— Kongliga UpMala Univeraitet (Royal University of UptaUt): 

Arsskrift, 16x24 cm., 1894. Jurisprudence, viii+180 pp. Philoeophy, iv+129 pp. Phi- 
lology, x+121 pp. Program, 1894, pp. 55-110. Natural history in Sweden, by Th. M. Fries, 
75 pp. Review of the Univeraity, 1883, 118+6 pp. 

Arsskrift for 1895. Jurisprudence, viii-)-71 pp. History, 316 pp. Kedicine, 126 pp. ; 2 pL 
Philosophy, 68 pp. Program, 1895. pp. 111-168. Review of the Univeraity, 1894-*96, 88+6 pp. 

SWITZERLAND. 

"^ASBJj.—Naturforachende GeseUtc^aft in Basel: 

Verhandlungen, 14 x 22 cm., Band X, 1894, Heft 3, pp. 512-893 : plL xi-xiv. Glacial deposits 
about Basel, by A. Gutzwiller, pp. 512-600 ; pi. xi and xn, geological sections aggregating 
280 cm. (German). Catalog of spiders of Basel and vicinity, by F. R. MlUer and E. ^lenkel, 
pp. 091-824; plL xiii and xiv (German). 

Band XI, Hefts 1 and 2, pp. 1-120; 5 pll. Ferns collected on the Celebes and adjacent 

islands by F. and P. Sarasin, by Dr. H. Christ, pp. 1-35, 198-219,221-258; plL ii, m (German). 

Fauna of the mountain seas, by Fr. Zschocke, pp. 36-133; pi. i (German). The Jura in the 

southeastern part of the upper Rhine valley, by A Tobler, pp. 284-309 ; pU. it and v (Ger- 
man). 

QjtfnsYA.—Societe de Physique et d^Histoire Naturelle: 

Compte Rendu des Seances, VoL XI, 1894, 102 pp. Vol. XII, 1895, 66 pp. 

Neuchatel.— Socfe/€ Neachateloise de Oeographie: 

Bulletin. 16x24 cm. Tome VIII, 1894-*95, 401 pp. ; 6 plL 

ScHxrraAVSBS.—SchweizeriMcfie Entomologische Or sellschaft {Swiss Entomologieal Society) : 
Mittheilungen, Vol. IX, 1895-*96, hefts 5-8, pp. 227-414. Coleoptera Helvetia, by Dr. Gus- 
tav Stierlin. pp. 449-576. 

St. Gallbn.— Sf. Oallische yaturwissenschaflliche Qesellschafi: 

Bericht, 14x21 cm., 1892-'93, 377 pp. ; 2 pU. and portrait of Dr. B. Wartmann. Catalog of 
the vascular plants of Switzerland, by Joseph Rhiner, Adoxa to Plantago, pp, 175-260 
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(German). Plant culture in apper E^ypt, by J. East, pp. 261-300. Contribution to the 
moUnsca of the cantons Appenssell and St. GaU, by August Ulrich, pp. 301-326. 

Bericht, 180l-'95, 416 pp. ; 14 pll. Abstract of the second index to the Flora of Switnr- 
land, by Joseph Bhiner, pp. 173-296. Contribution to the tertiary flora of St. Gall canton, by 
Dr. Bobert Keller, pp. 297-^324 ; plL i-xi. Drumlins, by Dr. J. Fruh, pp. 825-396 ; pll. xn-xiY. 

MISCELLANEOUS. 

^*W YoKK, N. Y.—The Electrical Review Publishing Company, ChoM, W. Price, Editor: 

Electrical Beview, a weekly journal of electrical and scientific progress, 29 z 40 cm., finely 
Ulustrated. Vol. XXII, 1898, 344 pp. ; XXIII, 1893, 230 pp. ; XXIY, 1894, 8S0 pp. ; XXY, 1804, 
852 pp. ; XXVI, 1895, 404 pp. ; XXYII, 1895, 424 pp. ; XXYUI, 1896, 844 pp. ; XXIX,:i896, 336 pp. 

-Besides the above books and regular exchanges, catalogues of scientific books 
9 received regularly from the following publishing houses and booksellers: 

Joseph McDonough, 58 State street, Albany, N. Y. 

Walter F. Webb, Albion. N. Y. 

Estes A Lauriat, Boston, Mass. 

A. S. Clark, 174 Fulton street. New York. N. Y. 

P. Blakiston, Son A, Co., Philadelphia, Pa. 

Dr. A. E. Foote, Philadelphia, Pa. 
Bernard Quaritch, 15 Piccadilly, London, Eng. 
Dnlau & Co., 37 Soho square, London W., En^r* 
Francis Edwards, 83 High street, Karylebone, London W., Eng. 
John H. Knowles, 15 Bush Hill Boad, Lavender Hill, London S. W., Eng. 
Kegan Paul, Trench, Trubner & Co., Paternoster House, Charing Cross Boad, London, 

J. B. BaiUiere & Fils, 19 Bue Hautefeuille, Paris, France. 

Ch. Chadenat, 17 Quai des Grands Angustins, Paris, France. 

Gebruder Bomtrager, Berlin W., Germany. 

Paul Parey, Hedemanstrasse 10, Berlin S. W., Germany. 

Mayer A Muller, Markgrafenstrasse 51, Berlin W., Germany. 

H. W. Schmidt, Halle a Saale, Germany. 

Oswald Weigel, Konigsstrasse 1, Leipzig, Germany. 

Ludwig Bosenthal, Munich, Bavaria. 

^nd others, 
e following books have been added to the library by purchase : 

Cassino's Scientists' International Directory. 

Webster's International Dictionary. 

The Standard Dictionary. 

The Encyclopedic Dictionary, 4 volumes. 

The Standard Encyclopedia, 8 volumes. 

Pteridophyta and Spermatophyta of N. E. North America, 

ninstrated Flora of tiie Northern States and Canada. 2 volumes (one more to come). 

These books are only for reference and will not be loaned out. 
Other books are loaned out to members of the Academy on receipt of the neces- 
^y postage, which can be learned by correspondence with the librarian. 
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BOUND BOOKS. 

Five hundred books, embraciDg about 900 volumes of our exchangee, hxn 
been bound by us during the past two years, in good, substantial and dmable 
bindings. Octavo books are bound in boards, with marbled papcsr sides tod 
morocco backs and corners. Quarto books are bound with cloth sides and mo- 
rocco backs and comers. All look very handsome, and the binding insorei the 
safety of these valuable publications. 

Colors of covers are various, and mainly without design on the part of the 
librarian. Only in one case is the color indicative of the character of the ooo- 
tents. For example, all works on botany, forestry, horticultore, and kindred 
subjects, are bound in green. The only objection to this is that the color la oot 
permanent, in common with other aniline colors with which the materiala aie 
usually dyed. Similarly it would seem desirable that other subjects be indicated 
by the color of the cover. These suggestions are offered : Blue ( the sky) for 
works on mathematics, astronomy, meteorology, etc.; red (the blood) forworkB 
on biology, or at least on zoology, anthropology, etc.; brown (the earth) tof* 
works on geology, paleontology, etc. Concert of action of some sort is desirable 
among librarians. 

The following is the list as bound : 

AMEBICA. 

Canadian Record of Science, Montreal, Vols. 5, G. 2 books. 

Catalogue of Canadian Plants, Maconn, Montreal, Vols. 1, 2-3. 2. 

Transactions Royal Society of Canada, Montreal, Vols. II, 12. 2. 

Ctoolo^cal Survey of Canada, Ottawa, Vols. 4-1, 4-2, 5-1, 5-2, 6. 5. 

Transactions of Canadian Institute, Toronto, 189Q-'91, ld91-*92. 2. 

Ctoolo^rica] Surrey of Texas, Austin, Vols. 2, 3, 4. 3. 

Johns Hopkins University Circulars, Baltimore, Nos. 88-107, 109-120. 2. 

University of California, Berkeley, Bulletin Department of Qeologj, 1. 

Proceedings American Academy of Arts and Sciences, Boston, Vols. 24, 25, 28, 27, 28, 29, 3L 7. 

Proceedings Boston Society of Natural History, Vols. 24, 25. 2. 

Transactions Massachusetts Horticultural Society, Boston, 189a-'91, 18O2-*08, 18M-*85. 2. 

Annual Reports of the Museum of Comparative Zoology, Cambridge, 188&-'9S. 1. 

Bulletins Museum Comparative Zoolog}-, Cambridge, Vols. 7, 10, 11, 12, 18, 16, 20, 21, 22, 24, 2S, 26. 
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Botany— QwnERA—CfonUnued : 
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Hyphomyoetes 71-72 

Labrella .• 71 

Lepiota 85 

Leptosphaeria 67 

Lophidiam 67 

Lophiostoma 67 
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Phyllachora 68 

Phyliosticta 70 

Pistillaria 65 

Pluteus 65 

Polypoms 66 
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Pyrenomycetes 66-^, 166 

Rosellinia 66 

Basts.... 69-70 
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Sorosporium 69 

Sphfleropsidae 70-71 

Spbcpropsis 70 

Sporodesmium 72 
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Stictis 68 

Stropharia 65 

Teichospora 67 

Tbyridium 67 

Tillotia 69 

Trematosphieria 66 
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Tylostoma 66 

Uredinw 69-70, 166 
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Robinia, host 70, 71. 
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Setaria, host 68 

Silphium, host 71 
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Vitis.host. 67. 70 
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Alkyl 81 

Aluminum 84, 88, 89 

Ammonia 85, 88, S8 

Amyl 82 

Barite 80. 81 

Barium 85 

Baryta 80, 81 

Bromides 81, 88 
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tOLOQY— Continued : 

Pyroxene 130 

QoartB 21 

Qoartzite 21, 23, 106, 114 

Quaternary 90, 03 

Qoicksand 21. 115 

Rainfall 110, 120 

Bed beds 114, 115-116, 122, 123, 128 

Regelation 129 

RoesrillQ sandstone 31 

Bonrille shale 31 

Salt deposits 123, 127 

Sandstone 29, 31, 104, 106 

Sandstones 115, 116, 121, 129 

Satin spar 122, 125 

SHUSsnritization 130 

Schists 129 

Selenite 21, 122, 125, 128 

Serioitixation 130 

Shales 21, 22, 28-31, 115, 118 

123, 124, 125 

Shnngannnga shale 29 

SiUcates 129. 130 

SiUimanite 129 

Silver Lake coal and shale 30 

Smoky Hill bnttes 106, 109, 116 

*'8oapetone*' 21. 22 

Soldier Cap mound 109, 116 

Soldier Creek shale 30 

South Twin hill (plate) 107 

Spring rock 30 

Spar gypeum 122 

Stanton limestone 30 

Static metamorphism 129 

Stratigraphy 28-31 

Strong flint 78 

Sablimation metamorphism 128 

Tecumseh shale 28 

Tertiary 110, 115 

Tertiary grit 104 

Thermo>metamorphism 128 

Timber 110, 120 

Topeka limestone 29 

Trias 116, 122 

Twinhill 106 

XJralitixaUon 130 

Viridization. 130 

Voleanieash 90, 105 

Wabaunsee formation 118 

Wakamsa limestone 30 

Water-supply 1 10 

Wemerian theory 127 

Wichita well 21 

WiUard shale 31 

Weathering 128 



^X-AciAL Oboloot: 
Adranoe moraine 
**A grand coast". 



99 

103 

25 

Boulders ^. 97, 98, 99, 101. 102 

103, 104, 106, 113. 114 

Buffalo mound 100 

Buried moraine 97-99 

Burnett's cabin 99 



Olaoial Oboloot— ContiiH^.* 

Burnett's mound 97, 99, UX), 101, 102 

Collision of boulders lOi 

Direction of ice flow 90, 97 

Drift.. 23, 92, 97-99. 101, 102, 113. 114. 118 

Drift clay 101 

Elevations 100, 101. 102, 108 

108. 109, 112. 113 

Fan glacier 108 

Glacial deposit 114 

Glacial drift 23, 97-99. 100. 101 

102. 113, 114. 118 

Glacial ice sheets 108, 108 

Glacial lakes. 2^-27. 100 

Glacial period 90 

Glacial sands 106. 110 

Glacial shore lines 100 

Granitoid boulders 23 

Height of the ice 95. 98 

Ice sheet 114 

Kansan epoch 101, 118 

Kansan ice field 103 

Kansas ice invasion 118 

Kaw (glacial) lake 100 

Lakes 23-2T 

Lee moraine 101 

Loess. 93, 96, 118 

Malaspina glacier 101 

Marl 28 

Marshes 24, 25 

Metamorphic sandstone 102 

MIU (glacial) lake 100 

Mission (glacial) lake 100 

Moraines 23, 28, 96. 97. 98 

99. 100, 101, 102 

Morainic ridge 99, 102 

Ochery clay 102 

Pebbles 28, 24, 96 

Pedestaled boulders 103 

Polishing of boulders 104 

Preglacial gap 101 

Preglacial valleys 97. 98. 100, 101, 118 

Qaartsite 102 

Quartzite boulders 102, 108 

Bapid transit 103 

Scratches 96 

Shunganunga ( glacial ) river 100 

Swamp 25, 28 

Terminal moraine 95-104 

Wakarusa ( glacial ) lake 100 

Obnitholoot— Gbnbba : 

£chmophoru8 15 

Alca 164 

iEgialitis 15 

Anas 17 

Anhinga 17 

Aidetta 17 

Bob-white, Texan 18 

Botaurus 17 

Buteo 17 

Carpodacus 18 

Chen 15 

Cinclos 164 

Colinus 1 
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Qbmitholoot— Oeitkba— Continued: 

Cnwe. 15 

Cyanocephalas Vi 

Dendroiea 16, 18 

Dock, black 17 

Dock. Florida 17 

Dock, mottled 17 

Dack.raddy 18 

Eider, Pacific 15 

EUnoides 164 

Eriamatura. 18 

Finch, house 16 

Oailinule, purple 15 

Oooee, blae 15 

Grebe, pied-billed 17 

Orebe, western 15 

Oma 15 

Hesperocichla 16 

Hesperomix 9 

looomia 15 

Jay. pinyon 18 

Lark, homed 17 

Melanerpea 18 

Nutcracker, Clarke's 16 

Oidomia 15 

Otocoris 17 

Phairoptera 9 

Phalienoptilas 14, 17 

Phalarope, Wilson's 18 

Phalaropus 18 

Picicorvus 16 

Piranga 16 

Plegadis 18 

PloTer, snowy 15 

Podilymbus 17 

Poor-wiU 14, 17 

Scoter, surf 15 

Somateria 15 

Spiaella 16 

Sterna 17 

Strix 176 

Tanager, Louisiana 16 

Tern, Forster's 17 

Thrush, varied 16 

Tree-sparrow, western 16 

Warbler ( blue) , black-throated 16 

Warbler, sycamore 18 

Woodpecker, Lewis's 18 

Zonotrichia 17 

Palbomtologt— Genbba : 

Aclis 33 

Alces 91, 92 

AUorisma 32 

AnodoDta 106 

Anomia 112 

Anomphalus 33 

ArchflPocidariH 31 

Arcopo^lla 112 

Arvicola 94 

Athyris :i2 

Auchenia 90, 91, 92 

AWcula 33, 112 

AyicuJoptfcten 33 



FALSOKTOiAMi—QKKBMA—ConHnued: 

Ariciilopinna 33 

Barbatia 112 

Belleroi^on 83 

Biaon 91. 82 

Blatostomella 82 

Boe W 

Bryosoa 81-34 

Camelids 91 

Camelope 91, 92 

Campophyllnm SI 

Canis 91,93, M 

Cardium 112 

Castor W 

Cerralces 92 

Chonetes 32 

Cladodns 1^^ 

Clepeydrope 121 

CorbicuU 112 

Crastellina 112 

Cricotus 116,120,121 

Cyprimeria 112 

Delocrinos ....^ SI 

Dentalium SS 

Derbya 23 

Dicotyles W 

Didymodus 121 

Dinictis 1» 

Dinobastis 98, 94 

Discina 32 

Elephants * 

Elephas 90. 91,92. •* 

Entolium ® 

Eozoon '^'^ 

Equus 90, 91. 92. 94, ^* 

Euomphalus ^ 

Felis ^'•* 

Fenestella ^\ 

\n 

99 

V» 
98 
tl2 

Hesperomis. — ^^, 

94 

91 



Fossil leaTes 111» 

Fusulina -SI, 79, 97, 

Gammaria - 

Geomys 91, 92^ 

Genrillea . 



Holomeniscns. ^ 

Homo — 

Hoplophoneus — '^ 

Horses 90^ ^ 

Invertebrate fossils S1-4M «> ^^ 

Lagomys - "^ 

Leptosolen — ^** 

Lima - ^ 

Lingula - "^ 

Llamas - ^ 

Lophophyllum ^ 

Loxonema ® 

Lncina W2 

Macrocbeilus 3S 

Macrodon 33 

Mactra 112 

Margarita * 112 

Mastodcn 91, 94 

Meekella 32 

Megalonyz 90, 81, 92, 98, 94,106 
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Palbontoloot— Gbnkra— Con^nuecf : 
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CORRIGENDA. 

Attention is not called to mere typographical errors where the intention is 
)bviou8 enough. 

On page 6 the date, January 3, 1897, should be January 3, 1896. On same 
page the name I. B. Ashton should be T. B. Ashton. 

On page 29 the first foot-note should be omitted. It was intended for page 
iSj and is properly inserted there. The stars on page 29 refer to the second foot- 
aote, which should be first (or *) foot-note. The dagger after the name of St. 
John refers to the last foot-note, which should be second (or t) foot-note. 

On plate II supply the words **by Chas. S. Prosser and J. W. Beede." 

On page 31, also on page 79, the genus Fusilina should be Fuaulina, 

On page 39 Pres. D. S. Kelly, spoken of in the account of the banquet given 
by the Topeka Philosophical Society, was president of the Academy and profes- 
sor in the State Normal School, and not president of the State Normal School, 
as implied in the statement on that page. 

On page 68, paragraph numbered 148, Symphocarpoa should be Sympho- 
ricarpoa. 

On page 112 Gervillia should be Oervillea, On same page O. quadruplicata 
should be Ostrea quadruplicata. 

On page 143, under U. S. Department of Agriculture, the name Herbert G. 
iiVebber should be Herbert J. Webber. 

On page 144, seventeenth line, Waldmar Lindgren should be Walde mar Lind- 
^en; and in the twentieth line W. H. Turner should be H. W. Turner. 

On page 145, near bottom, The Henry, the unit of electrical induction, should 
>e written The henry. 

On page 148, second paragraph, O. T. Cook, in eighth line, should be O. F. 
Zkx)k; W. L. Holland, in thirteenth line, should be W. J. Holland ; Chas. L» 
Simpson, in fifteenth line, should be Chas. T. Simpson. 

On page 156, second paragraph, under T, B, Jenninga, W. A. Butler should 
3e A. W. Butler. 

On page 157, under Baltimore, second paragraph, third line, for "plant" 
read " planet.*' 

On page 158, fifth line, for T. W. Richards read G. W. Richards. Frederick 
Dharles Moneton, in the seventh line, should be Frederick Charles Moulton. 

On page 162, under Conway MacMillan, John H. Holzinger and John W. 
Solzinger should be John M. Holzinger. 

On page 166, under Torrey Botanical Club, Charles R. Peck, in eleventh 
line, should be Charles H. Peck. For the word Crytogamic, in eighteenth line, 
read Cryptogamic. W. L. Britton, in seventh line from bottom, should be N. L. 
Britton. 

On page 167, under E, W, Claypole, second paragraph, the name £. A. 
Dlaypole should be E. W. Claypole. 

On page 168, under Philadelphia, third paragraph, sixteenth line, the genus 
F'redericia should be Fridericia, C. F. Cook, in fifth line from bottom, should 
t)e O. F. Cook. 

On page 169, third line, William H. Doll should be William H. Dall. In line 
Pennsylvania Geological Survey, I. P. Lesley should be J. P. Lesley. 

(225) 



226 KANSAS ACADEMY OF SCIBNCB. 

On page 172, thirteenth line from top, J. R. Whiteaves, and in fourteenth 
line J. E. Whiteaves, should be J. F. Whiteaves. Same page, under Natural 
History Society of Montreal^ next to last full line of first paragraph, the name 
B. W. Kingston should be B. W. Brock, Kingston. 

On page 175, under Trinidad, the name Gufify, occurring four times, should 
be Guppy, every time. 

On page 176, under Societe Scientiflque du Chili, eleventh line, the genos 
Termnochelidea should be Temtwohelidee. 

On page 181, under Deutsche geologische OtselUchaft, Band XLiVII, fourth 
line, the name Schlieter should be Schluter. 

On page 188, next to last line, Plyctodus should be Ptyctodus. 

On page 190, in Entomologisk Tidskrif t line, the name of Jacob Spangberg, 
Editor, should be omitted. 
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